WO 2008/ 077551PCT/ EP2007/ 011164 Cycl oal kyl am ne
substituted i soqui nol one derivatives The present
WO pw8r156h rel ates to novel isoquinol one deri VRCTHRHOAB11164
described in the clainms, their preparation and their
use in the treatnent and/or prevention of diseases
related to the inhibition of Rho-kinase and/or of
Rho- ki nase nedi ated phosphoryl ati on of nmyosin |ight
chai n phosphatase. Activation of a small GTPase RhoA
Cyclogtiostaragens iistisutecdhis@quinolone sigrivatives conver si on of RhoA
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GTP-bound formw th a subsequent binding to and
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Hagi hara et al. (Bioorg. Med. Chem 1999, 7,
2647-2666) di scl ose 6-benzyl oxyi soqui noline for the
W e@aonsat of i nfections caused by Hel i obact er PEI/EB2007/011164

US 5, 480, 883 generically discloses as EG- and/ or PDGF
receptor inhibitors useful for inhibiting cell
proliferation conpounds of the formula "AT | - X - Ar
1" wherein X may be (CHRi)mZ-(CHRi )n, e.g. Z-CH2,
wherein Z may be 0, Rl is hydrogen or al kyl, Ar | nay
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motlllty (Oikawa et al. Biochem. Biophys. Res. Commun. 2000, 269, 633-640), stress
fiber formation (Kimura et al. Science 1997, 275, 1308-1311; Yamashiro et al. J. Cell
Biol. 2000, 150, 797-806), thrombotic disorders (Kikkawa et al. FEBS Lett. 2000, 466,
70-74; Bauer et al. Blood 1999, 94, 1665-1672, Klages et al. J Cell Biol 1999,144, 745;
Retzer et al. Cell Signal 2000, 12, 645) and leukocyte aggregation (Kawaguchi et al.
Eur J Pharmacol. 2000, 403, 203-208; Sanchez-Madrid et al. J Immunol. 2003, 171,
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Alzheimer’s disease (Zhou et al. Science 2003, 302, 1215-1217), adducin activation



R3 is H, hal ogen, (Cl-C6)alkyl, (Cl-C6)alkylene-R,
OH, 0-R', NH2, NHR', NR'R" or NHC(0)-R', R4 is H,
W 2008021551 hydr oxy, CN, (Cl-C6)al kyl, R, PCT/EP2007/011164
(Cl-Co)al kylene-R ; R5 is H, halogen, CN, NQO2,
(Cl-Co) al kyl, (C2-C6)al kenyl, R,
(C1- C6) al kyl ene- (C6- Clo) aryl 3
(Cl- Co6) al kenyl ene- ( C6- C10) aryl ,
(C1- Co) al kyl ene- (C5-Ci 0) het erocycl yl,
(Fukathie©Osl). J( BlolGBhehk Y1998, 273, 5542-5548), and in SREB (Sterol response

binding element) signalling and its effects on lipid metabolism (Lin et al. Circ. Res.
2003, 92, 1296-1304).

Therefore, a compound having inhibitory effect on Rho-kinase and/or on Rho-kinase
mediated phosphorylation of myosin light chain phosphatase is useful for the treatment
and/or prevention of cardiovascular and non-cardiovascular diseases involving Rho-
kinase as the primary or secondary disease cause, like hypertension, pulmonary
hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral circulatory
disorder, peripheral arterial occlusive disease (PAOD), coronary heart disease, angina
pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic organ failure
(end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy, including
hypertension-induced, non-hypertension-induced, and diabetic nephropathies, renal
failure, fibroid kidney, renal glomerulosclerosis, organ hypertrophy, asthma, chronic
obstructive pulmonary disease (COPD), adult respiratory distress syndrome,
thrombotic disorders, stroke, cerebral vasospasm, cerebral ischemia, pain, e.g.
neuropathic pain, neuronal degeneration, spinal cord injury, Alzheimer’s disease,
premature birth, erectile dysfunction, endocrine dysfunctions, arteriosclerosis, prostatic
hypertrophy, diabetes and complications of diabetes, metabolic syndrome, blood
vessel restenosis, atherosclerosis, inflammation, autoimmune diseases, AIDS,
osteopathy such as osteoporosis, infection of digestive tracts with bacteria, sepsis,
cancer development and progression, e.g. cancers of the breast, colon, prostate,

ovaries, brain and lung and their metastases.

WO 01/64238 describes isoquinoline-5-sulfonamide derivatives optionally substituted
by a -(CH2)1-6-O-(CH2)0-6-, a -(CH2)0-6-S-(CH2)0-6- or a -(CH2)g-g-linked

heterocyclic group useful as neuroprotective agents.

WO 2004/106325 (Schering AG) describes prodrugs of the Rho-kinase inhibitor fasudil

carrying an ether or ester group in the 1-position of the isoquinoline ring.



NH2, NH- R, NHSO02H, 7 NH S02-(Cl-C8)al kyl,
NH S02-R , NH C(0)-(Cl-C6)al kyl, NHC(0)-R,
WE@L@BMRGIE C6) al kYl k, C(0)O0H, or C(0)0-(Cl-C6) aPRY/EP20RG011164
and R6' are independently of each other H R,
(C1-C8)al kyl , (C1-C6)al kyl ene-R,
(C1-C6) al kyl ene-0- (C1- C6) al kﬁl , (Cl1-Co6)al kyl ene-O R,
(C1l- Co6) al kyl ene-CH R12, (Cl-C6)al kylene-C(0)-R,
(C1- C6) al kyl ene- C(0) NH2, (C1-C6)al kyl ene-C(0) NH-R
WO 200H/T3) 7 ekgererically @eSkrip e -@F Cak- €y p)alkyl-heteroaryl substituted
(C1- C6) al kyl ene- C(0) NRC1- C6) al kyl k,
cyclohexyl (deylaakyeaeu@efg( orthetrzatment of microbial infections.

JP 1@%)623 ng)ob Eﬁeagg? @4(5‘5%613%% fglr& er tre%?lﬁ of diseases

causéd B Nléhbﬁéc@ﬁ |deéuchéQ)‘di|ﬁam I¥Q@astritis cancer or ulcer. The
2008/ 077551P EP2007/ 011164 8 NRC1- C6) al kyl

isoqualinrreTivebyes riay be sqjgg)tu(eglb m@ueeh@os@tion an%' are preferably
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Hagihara et al. (Bioorg. Med. Chem. 1999, 7, 2647-2666) disclose 6-benzyloxy-

isoquinoline for the treatment of infections caused by Heliobacter pylori.

US 5,480,883 generically discloses as EGF and/or PDGF receptor inhibitors useful for
inhibiting cell proliferation compounds of the formula “Ar | — X — Ar [I” wherein X may
be (CHR1)m-Z-(CHR1)p, e.9. Z-CHp, wherein Z may be O, R4 is hydrogen or alkyl, Ar

| may be among others an optionally substituted isoquinolone and Ar Il may be among

others an optionally substituted C3.7 monocyclic saturated heterocyclic system.

WO 2005/030791 (Merck & Co.) generically describes as potassium channel inhibitors
for the treatment of cardiac arrhythmias, stroke, congestive heart failure etc.

isoquinolone derivatives which are optionally substituted in 6-position by a group
(CRER),OR43 wherein p may be zero, and R43 is e.g. a (C3-Cqg)cycloalkyl residue
optionally substituted by NRS1R52, wherein R91and R52 may be hydrogen,
(C1-Cp)alkyl etc.; or R43 s a group R81 defined as a 4-6 membered unsaturated or

saturated monocyclic heterocyclic ring with 1, 2, 3 or 4 heteroatoms, and are
substituted by a directly bound optionally substituted ary! or heteroaryl ring in the 4-

position.

WO 2005/030130 (Merck & Co.) generically describes as potassium channel inhibitors
for the treatment of cardiac arrhythmias, stroke, congestive heart failure etc.

isoquinoline derivatives which may be substituted by hydroxyl in the 1-position and are

optionally substituted in 6-position by a group (CRERT),OR43 wherein p may be zero,



H, hal ogen, CN, NO2, (Ci-C6)alkyl, O0-(C1l-Co6)al kyl,
(C2-C6) al kenyl, R, (Cl-Co6)al kenylene-(C6-C &aryl,
W@ as@s)al kyl ene-R , CH(OH) - (Cl1- C6) al kyl, NH2, POWHER007/011164
NH SO02H, NH S02- (Cl-C6)al kyl, NH S02-R , S02- NH2,
S02-NHR' , NH C(0) - (C1- C6) al kél , N\HC0)-R,
C(O) NRC1-C6)al kyl 12, 9 C(0)OH, or C(0)0-(Cl-C al kyl;
R8 is H halogen or (Cl-C6)alkyl; nis 1, 2, 3 or 4, m
isl 2,3, 4o0or 5 and L is 0 or 0-(Cl-Co6)alkyl ene;

and R4B1sed §. K (ChsC{ GRyERhkyF tuid ey bptionally substituted by NRO1R52,
wherein R91and R92 may be hydrogen, (C1-Cg)alkyl etc.; or R43 is a group R81

defined as a 4-6 membered unsaturated or saturated monocyclic heterocyclic ring with
1, 2, 3 or 4 heteroatoms; and are substituted by a directly bound optionally substituted

aryl or heteroaryl ring in the 4-position.

WO 03/053330 (Ube) generically describes isoquinolone derivatives of the formula

. {aromatic ring} - C(R)}(R)(NH,)

HN

O

as Rho-kinase inhibitors.

An embodiment of the present invention is a compound of the formula (1)

R2)n ,
Ry4 Rs F'\)G
N<

HN m

(1)

wherein

R2 is H, halogen or (C1-Cg)alkyl;

R3is

H,

halogen,
(C1-Cplalkyl,
(C1-Cg)alkylene-R’,
OH,



(C5-C10) heterocyclyl, (C8-C &aryl; and R' is
(C3-C8) cycl oal kyl, (C5-Clo)heterocyclyl, (C8-Cl0)aryl,
w@ abs@8pal kyl , (Cl-C6)al kyl ene-R PCT/EP2007/011164
(C1- C8) al kyl ene- O (C1-C6) al kyl, (C1-C8)al kyl ene-O- R,
or (G -Co6)al kyl ene- NRxRy; angd wherein Rx and Ry are
i ndependently of each other (Cl-(C8)al kyl,
(C5-C10) heterocyclyl, (C8-C &aryl,
(Cl-4) al kyl ene- (C5- Clo) heterocyclyl, WO
O-R”2008/ 077551PCT/ EP2007/ 011164 10
NH (C1-A4) al kyl ene- (C6- Clo) aryl,
2:(C1- ¢4) al kyl ene- NH( C1- CB) al kyl ,
NHR'( Cl- 4) al kyl ene- N[ ( C1- Co6) al kyl ] 2,
(Cl- 4) al kyl ene- NRC6- C10) aryt, or
NR"R’'@r C4) al kyl ene- NRC5- C10) het erocycl yl 1 2; wherein in
resi dues R4, R5, R6, R6', R7 and R8 al kyl, al kyl ene or
NH'C<§9é1poal kyl can optionally be substituted one or nore
times by OH OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3) 2,
CONHCH3 or CON(CH3)2 ; wherein in residues R2 to R8
R4 isal kyl or al kyl ene can optionally be substituted one or
nore tines by hal ogen; wherein in residues R3 to R8
H, (C6-G )aryl and (C5-Ci 0)heterocyclylare
halo “substitut ed or substituted one or nore tines by
urtabl e groups i ndependently selected from OH,
hydrdxgl ogen, N2, N3, CN, C(0)-(Cl-C6)alkyl,
C?O)-(Cl- C6)aryl, COOH, COQ(CL1C6)al kyl, CONH2,
CN, CONH( C1-C8)al kyl, CON[ (C1-C6)al kyl ]2,
(01_C§§(§[@) cycl oal kyl, (Cl-C6)al kyl, (C1-0C6)al kyl ene-OH,
- @6) al kyl ene- NH2, (Cl- C6) al kyl ene- NH( C1C6) al kyl ,
R’ (Cl-Co)al kyl ene-N (Ci -Co)al kyl]2, (C2-Co)alkenyl,
" (C2-C6)al kynyl, 0-(Cl1l-Cs)al kyl, 0-C(0)-(C1-Cs)alkyl,
(C1-GwalylereRBE, S02- NH2, SO2NH( Cl1- C6) al kyl ,
SO2NRC1- C6) al kyt , S-(Cl-C6)al kyl, SO (Cil-Co)al kyl,
S02- (Cl1- C6) al kyl, S02- N=CH NRC1- C6) al kA2, C(NH) (NH2),
NH2, NH (Cl-C6)al kyl, N (C1-C6)al kyl]2,
NH C(0) - (C1- C6) al kyl, NH C(0)0- (C1-C6) al kyl
NH S02- (C1- C6) al kyl , NH S02- ( C6- C10) aryl ,
NH- S02- ( C5- C10) het erocycl yl, N(C1-
halog€®) al kyl - C(0) - (C1- C6) al kyl,
CN N( C1- C6) al kyl - C(0) O- (C1- C6) al kyl,
' N(C1- C6) al kyl - C(0) - NH (C1-C6)al kyl], (C6-Clo)aryl,
NOZ,(Cl- Co6) al kyl ene- (C6- C10) aryl, O-(C6-Cl0)aryl,
0- (C1- Co6) al kyl ene- (C6-Clo)aryl, (C5-C10)heterocyclyl,
(C1-Ce)alkyl,

(Co-Cg)alkenyl,
R’,
(C1-Cg)alkylene-(Cg-C1g)aryl,

Rgis

(C1-Cg)alkenylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-(C5-C1p)heterocyclyl,
CH(OH)-(C1-Cg)alkyl,

NH2,

NH-R’,

NH-SO2H,



WD 2008/ 077551PCT/ EP2007/ 011164 11
(C1- C6) al kyl ene- (C5- C10) heterocycl yl, or
wW@2{0807736) al kyl ene- (Cs5- C10) het erocycl yl , wher ePOT/ER®07/011164

(C6-C &aryl or (C5-Ci 0)heterocyclyl may be
substituted one to three tines by a group
i ndependently sel ected from Hal ogen, OH, NO2, CN,
0- (C1-C6) al kyl, (Cl-Co6)al kyl, NH2, NH(C1l-C6)al kyl,
N[ (C1-C6) al kyl ]2, SO2CH3, COOH, C(0)0-(Cl- Co6)al kyl,

NH-SCINKR 1-Gg)atkgh) al kyl ene- 0- (G - C6) al kyl ,
(C1-C6) al kyl ene-0- (C6-C10) aryl, or

NH-S§27-81- C6) al kyl ene- (C6- C10)aryl ; or wherein (C6-C

ryl. is vicinally substituted by a
NH'd@@@ﬂéﬁ@)ﬂ'Wd ene-0 group whereby a 5-8-nenbered ring
I, s.farnmed together with the carbon atons the oxygen
NH{%@&%* are attached to; and wherein aryl or
O)RRESLOB YAk substituents of (G Cl )aryl and (C5-GCi
o )Oﬁth:gt e§%)égy%{2§/1 groups may not be further substituted
C(O)OH,an aryl or heterocyclyl containing group; and
wherein, if mis 3, R6is not H (C5-C 0)heterocyclyl
C(O)@r(%@dﬁ'kﬂéryl; and wherein, if mis 3 and R6 is a
resi due selected from (Cl-C8)al kyl, (C3-C8)cycloal kyl,
(C1-C6) al kyl ene-R , (Cl-C6)al kyl ene-0-(C1-C6)al kyl,
R afReCAISIHEhBRBEAITLS e Hroral kyl ene- O RI2
(C1-Co) al kyl ene-C(0)-R , (Cl1-C6)al kyl ene-C(0) NH2,
H, (Cl-Co6)alkylene-C(O)NH R, or
(C1-C6) al kyl ene-C(0) Nl R12; al kyl, al kyl ene or
» cycloalkyl in said residue is substituted one or nore
dd preferably one to three tines, by OH OCH3,
(€1 é%?"COOCI-B, NH2, NHCH3, N(CH3)2, CONHCH3 or
_@gukggﬂez » WD 2008/ 077551PCT/ EP2007/ 011164 12 or
(€1 thei r st e?éi someric and/or tautoneric forns and/or
(C1-Gé)gik§,|qﬁeaon(@]ew6i)gmyll,y acceptable salts. In a further
enbodi nent the conpound of fornula (I) is
(C1-GeyalkytererOzRY by a conpound of the formula (1') The
conmpounds of fornula (1) and (I') are tautoneric forns
(C1'Qﬁ)gﬁ<a(lﬁmeo€h%’lz,nd part of the present invention. The
ow ng_enbodi nents refer to the conpounds of

(C1-Gaphlnecs{OnRG (11
(C1-Cg)alkylene-C(O)NHo,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,
(C1-Ce)alkylene-C(O)N[R]2:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(O)O-(C4-Cg)alkyl,

C(O)OR’

C(O)(C1-Cg)alkyl,

C(O)R’,

C(O)NH-(C1-Cg)alkyl,

C(O)NHR’,

b



R3 is preferably H, hal ogen, (G -C4)al kylene-R, OR
or NHR'. More preferred, R3 is Hor NHR'. Most
w@e@Bersed, R3 is H, NH (C5-C6) heterocycl yl orPCT/EP2007/011164
NH- phenyl, especially preferred are H,
NH ( C5- C6)heteroary| contai ning one or nore N atons or
NH phenyl . Most especially pﬁeferred R3 is H
Exanpl es of R3 substituents are HHNN* * d C H
*1?1 11 N WD 2008/ 077551PCT/ EP2007/ 011164 13
C(O)M(@ﬁe(r)g}aillwl]ms is H hal ogen, CN, (Cl-Cg)alkyl,
-C6)al kenyl, R, NH(C6-Cl &aryl or
C(O)r(lk(ﬁﬁféﬂiH"fWhene R . Mre preferably, R5 is H hal ogen,
Cl 6) al kyl , (C2-Co6)al kenyl, R, NH(C6-Cl &aryl or
C(O)é( IyienesRe- R . Mbst preferably, RS is H hal ogen,

N e L A
or ReABhB. Peter RGP M-l i Sre il 197G Co-C10

eroaryl. Most especially preferred R5 is H,
heteré%@!?@rfet hyl, ethyl, vinyl, phenyl, thienyl or

yrldyl Exanples of R5 are hydrogen fluoro, chloro,
bronmo, iodo, nethyl, ethyl, vinyl, phenyl, thienyl or
R7'spyr|dyl, nitrile, nitro, (p-nethoxy)-phenyl,
H N-ani li ne, benzyl, 2-propenyl, sbutenyl, cycl opropyl,
' tetrazol, am no, 4-nethoxy-aniline or Nacetyl,
hamgpheferably hydr ogen, fluoro, chloro, brono, iodo,
nmet hyl, ethyl, vinyl, phenyl, thienyl or pyridyl. Mire
CN, preferred, R5 is H, hal ogen, methyl, or ethyl, nost
preferred R5 is H Preferably, R6 and R6' are
2’independently of each other H, (Cl-C6)al kyl, R,
(C1{ﬁ§% ,)alkerne-(CS-CB)cycIoaIkyI, (C1
I'kyl ene- (C5-Ci 0) heterocyclyl, (Cl
O-(C alkly! ene- (C6-C1L 0O)aryl, (C1 -
( Egﬁglkgyene 0- (C1- C6) al kyl
(C2-GHaemyhl kyl ene- C(0) - ( C5- ClO) het erocycl yl ,
(Cl-4) al kyl ene-C(0) - (C6-C10) aryl,
R, (C1- CB)aIkerne C(O)N[(Cl Co6) al kyl]12, (C1-

1- 06) al kyl
(C1- ‘%ﬁé%{%ene tﬁl)@ L (Gi- ?:6) Mkyl. CO)R
Kyl C(0)0-(CL- O al kyl
(01"%)8%%&“(3' )%6) A kyIC( )C(O)( Ny C6) 3l kvl 12, or

CH(O(I:{)O(UN_QJF; ?I kylene-R, or R6 and R6', together wth
o whi ch they are attached forma

NH5, ( C5- C10) heterocyclyl group. In a furt her preferred
enbodi nent, R6 and R6' are independently of each other
NH-R’,

NH-SO5H,
NH-SO5-(C1-Cg)alkyl,
NH-SO9-R’,
SO2-NH>,

S05-NHR',
NH-C(0)-(C1-Cg)alkyl,
NH-C(0)-R,
C(O)N[(C1-Cp)alkyll2,



H, (Cl1-0C6)al kyl, (C5-C10)heterocyclyl,
(C3-C8) cycl oal kyl, (C6-Clo)aryl,
w@ shseApal kyl ene- (C3- C8) cycl oal kyl , PCT/EP2007/011164
(Cl- 4) al kyl ene- (C5- C10) het erocycl yl
(C1- A4) al kyl ene- (C6- C10) ar I
(C1-C6) al kyl ene-0- (C1- C6) al k?l , (C1-Co6)al kyl ene- WO
2008/ 077551PCT/ EP2007/ 011164 14 C(0) NRC1- C6) al kyl k,
(C1- C6) al kyl ene- C(0) NH ( C1- C6) al kyl ,
C(O)@B10ocs) al kyl eneC(0) 0- (C1- C6) al kyl, C(0)0-(C1-Cs)al kyl,
c(O (g%(g% %E%S)'al kyl, C(0)(C3-C8)cycl oal kyl,
(O Gy o6 al kyl, C({0) NRC1- C6) al kyt
C(0) (C1- ) al kyl ene- (C3-C8) cycl oal kyl
C(0) (C1- C6) al kyl ene- (C6- C10) heterocycl yl ,

Rg is €&, WalégerCo) ¢C 1 Dedakkyl; C6- C10) aryl, or R6 and R6',
together with the NNatomto which they are attached
forma (C5-C 0)heterocyclyl group. In a nore

. .preferred enbodinment, R6 is H (Cl-C6)alkyl,

nis 1(%8‘{3@6)4c:ycl oal kyl or
(Cl-4) al kyl ene- (C3-C6) cycl oal kyl, and R6' is H,

~ (Cl-Cp)al kyl, (C3-C8)cycloalkyl, (C5-C1

m is D)het 4 0EHcapd, (C5-Cl &aryl,

(C1-A4) al kyl ene- (C3- C8) cycl oal kyl ,

(Cl- 4) al kyl ene- (C5- C10) het er ocycl yl
L is O 610G) pllgyalkyleneC6- Clo) aryl ,

(C1- C6) al kyl ene-0- (C1- C6) al kyl ,
whergil- C6) al kyl eneC( 0) NH ( C1- C6) al kyl ,

,._ (Cl1-C6)al kyl ene-C(0) N[ (C1-C6) al kyl ] 2,
RIS (c1- 08) al kyl eneC( 0) 0- (C1- C8) al kyl,  C(0) 0- (CL- C8) al kyl ,
(C3-(§§)@¥(§Igérk )al kyl, C(0) (C3-C8)cycl oal kyl,
0) NH- (Cl- c8) al kyl, C(0) N[ (C1-C8)al kyl ]2,

Cs- héfeto | Kyl ene- C3- C8) cycl oal kyl,

©5 CICE](((?)) (Cl-%g}gl kyl ene- ( C5- C10) het er ocycl ylI ,

(Ce-CH(PafyGlandb) al kyl ene- (C6- Clo)aryl, or R6 and R61,
together with the NNatomto which they are attached,
forma (C6-Cl1l0) heterocyclyl group. In a further nore

R" iSpreferred enbodi nent, R6 is H (Cl-C6)al kyl and R6' is
H, (Cl1-0C6)al kyl, (C3-C8)cycloal kyl, (C6-Clo)aryl,

(C3-GYeydiddixhet er ocycl yl,

(C1- ) al kyl ene- (C3-C8) cycl oal kyl ,

(Cs-Qfghhexeratyolflene- ( C5- C10) het er ocycl yl
(C1- C6) al kyl ene- (C6- Cl10) aryl,

(Ce-G1olamd,) al kyl ene- 0- ( C1- C4) al kyl ,

Cl- C4) al kyl eneC(0) NRC1- C4) al kyl k,

(C1-‘§&§U<®ls) al kyl ene- C(0) NH ( C1- C6) al kyl, C(0) (Cl1-C6) al kyl ,
C(0 1- Cq) al kyl ene- ( C6- C10) het erocyclyl, or R6 and

(C1'%a?k%é6§(é:§her with the Natomto which they are

t f a - C10) het erocycl y1 group. WO
(C1-GBBT B R B oL tes 10 H (Cl-C6)al kyl :
} Ipalkyl; (Cl-C4)al kyl ene-(C3-C8) cycl oal kyl ;
(C1 c%%*%ﬁ%’?éﬁg- 0- (C1- C4) al kyl :
- _KR. ene 0) N (C1-C4) al kyl ] 2;
(€1 C%%%ng ‘lfﬁ"eﬁ(é?ﬁacs- C10) het er ocycl ylwherei n
wherdiatRy asy KRyard indgpendsritlyt oft esthostherbst i t uted one or
nore tines, preferably one to three tinmes, nore
(C1-Gy)atkgt,abl y one or two tinmes, by a group independently
sel ected from (Cl-C4)al kyl, O(C i-C4)al kyl, hal ogen or
(Cs-Gptmheteroeyclyls substituted once by (C5-C6)heterocyclyl,
wher ei n phenyl or (C5-C6)heterocyclylare unsubstituted
(Co-(o10)3Dbst i t uted one to three tines by hal ogen,

(C1-64%I_k%gnael-@é-cqbr%tg%éwc‘ay?} kyl; or



(G -C4)al kylene-(C6-C )aryl wherein aryl is

unsubstituted or substituted one or nore tines,
wee@Bersbl y one to three tinmes, by a group PCT/EP2007/011164

i ndependent|ly sel ected from hal ogen, (Cl-C4)al kyl

preferably CH3 or CF3, 0-(Cl-C4)al kyl, CN, S02-NHZ;

S02- (Cl-C4)al kyl preferabl y'®02- CH3 or S02- CF3:

S02- N=CH NRC1- C4) al ky112, preferably S02- N=N- N( CH3) 2,

NH- 00- (Cl- C4) al kyl preferably NH CO CH3, or CO O-

(C1-G4akgra-(Cd-CighayCe- G &aryl is substituted once by

unsubstituted phenyl, unsubstituted O-phenyl or
(Cq %QW&H&N%@K%)&KYJ het erocycl y1; C(0) (Cl- C4)al kyl ;
C(O (C1- E{al k ene C5- C10) heterocycl yl; or R6 and
(C1-Gga kyﬁﬂ@ew N-atomto which they are

(C1 %}e@y@qﬂﬁru[@@%ao&m@zq o éﬁréﬁléclﬁ' Shron e :i )
; I 0) O( C1- C4
(M'%é.kgei’%é (@jﬁg@ﬁﬁéﬁ%gbé >(/36) glr k&l( )regl due ?2 d

unsubstituted or substituted one to three tines by
hal ogen, preferably by fluoro. WO
wher@008 résidoed RET RePRE) R 1Ry GhdlBg I%ﬂgﬂ calaylene tdreytioaired can
het erocycl yl group is norpholino, Berldlno
OPtIOWMQﬂ pubstiuied gneper mrﬁ@meﬂhwﬁ)%@ bls, G€2Qbls GQQEEL, NH2,
substituted as descrlbed above. More preferably the

NHCtﬁgtu(Q}égl«z WORHS 3 05 GRN[HdBI2p or

4-et hyl - pi perazinyl. In a nost preferred enbodi nent,
R6 is H (Cl-C6)alkyl and R6' is H, (Cl-C6)alkyl,

wheré!ﬁ:fn ?@l&b{éé R26t6 g alkyl 8r Blk&le'h%"céfpébtldiﬁaﬁlﬁlfﬁé &Gbstituted one or

nbodi nent , is"H and is H preferably

morelmmed)lsy htaldg@d,(a C6) al kyI or preferably
unsubstituted (C3-C8)cycl oaI kyl . Especially preferred,
R6 and R6' are H In one enbodi ment R6 is not

wheréiﬁ %l&b?%ﬁ%{atﬁggg(bﬁb@i@%&rln nldy(S£ gﬁb&getéro@ﬁlyl are unsubstituted

or subﬁﬁ@ﬂ%@r&ﬁi‘b} bhofré Qme%a{‘ﬁ‘s@iélﬂé gr&){ﬁg M@Benﬂ@ﬁw telected from OH,
prop I Soprop 8/ net hy %/

hamggn.réaw el Ob(@w Pl (O Ca Cetarnt G0} 9O(C1-

tri fI uor obut or a substituent selected f

Ce)aIKWeCQ%'dz CONHEG 1 )@lky Canli(Gacsp ndi (C3-Ca)cycioalkyl,
(C1-d:é§T F%8O7és %}ky?ene 8?—! (C1-Cg)alkylene-NH», (C1-Cg)alkylene-NH(C1-
Cg)alkyl, (C1-Cg)alkylene-N[(C1-Cg)alkyl]2, (C2-Cg)alkenyl, (C2-Cg)alkynyl,
O-(C1-Cg)alkyl, O-C(O)-(C1-Cg)alkyl, PO3H2, SO3H, SO2-NH2, SOo2NH(C1-Cg)alkyl,
SO2N[(C1-Cg)alkyl]2 , S-(C4-Cg)alkyl, SO-(C1-Cg)alkyl, SO2-(C1-Cg)alkyl,
S02-N=CH-N[(C1-Cg)alkyl]>,

C(NH)(NH2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, NH-C(O)-(C1-Cg)alkyl,
NH-C(O)O-(C1-Cg)alkyl,

NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1p)aryl, NH-SO2-(C5-C1g)heterocyclyl, N(C1-
Cg)alkyl-C(0)-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cg)alkyl,
N(C1-Cg)alkyl-C(O)-NH-(C1-Cg)alkyl],

(Ce-C1p)aryl, (C1-Cg)alkylene-(Cg-C1g)aryl, O-(Cg-C1p)aryl,
O-(C1-Cg)alkylene-(Cg-C1p)aryl, (C5-C1g)heterocyclyl,



* HNc YO *./. " .0,.., 0 WO

2008/ 077551PCT/ EP2007/ 011164 19 Exarrpl es of residues
WoRWBO7MNREG and NR6- form a heterocyclic ring aP@I/ERR007/011164

The asterisk (*) in the exenplified substituents

denotes where the bond is co‘Hﬁect ed to the carbon atom

of the carbocycle.

(C1-Cg)alkylene-(Cs-C1p)heterocyclyl, or O-(C1-Cg)alkylene-(C5-C1g)heterocyclyl,
wherein the (Cg-C1q)aryl or (C5-C1p)heterocyclyl may be substituted one to three
times by a group independently selected from halogen, OH, NO3, CN, O-(C4-Cg)alkyl,
(C1-Cg)alkyl, NH2, NH(C1-Cg)alkyl, N[(C1-Cg)alkyllp, SO2CH3, COOH, C(0)O-(C1-
Cg)alkyl, CONH», (C4-Cg)alkylene-O-(C 1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1g)aryl,
or O-(Cq-Cg)alkylene-(Cg-C1g)aryl;

or wherein (Cg-C1g)aryl is vicinally substituted by a O-(C1-C4)alkylene-O group
whereby a 5-8-membered ring is formed together with the carbon atoms the oxygen

atoms are attached to;

and wherein aryl or heterocyclyl substituents of (Cg-C1g)aryl and (Cs-C1qg)heterocyclyl

groups may not be further substituted by an aryl or heterocyclyl containing group;

and wherein, if m is 3, Rg is not H, (C5-C1g)heterocyclyl or (Cg-C1g)aryl; and
wherein, if m is 3 and Rg is a residue selected from

(C1-Cg)alkyl,

(C3-Cg)cycloalkyl,

(C1-Cp)alkylene-R’,

(C1-Cg)alkylene-O-(C1-Cg)alkyl,

(C1-Cg)alkylene-O-R’,

(C1-Cg)alkylene-CHI[R’]2,

(C1-Cep)alkylene-C(O)-R’,

(C1-Cg)alkylene-C(O)NHo,

(C1-Cg)alkylene-C(O)NH-R’, or

(C1-Ceg)alkylene-C(O)N[R']2:

alkyl, alkylene or cycloalkyl in said residue is substituted one or more times, preferably
one to three times, by OH, OCH3, COOH, COOCH3, NHo, NHCH3, N(CH3)2,
CONHCH3 or CON(CH3)2:



Preferably, R7 is H, halogen, CN, (Cil-0C6)alkyl,
0- (Cl-Co6) al kyl, (C2-C6)al kenyl, R or
W@ @08UBKal kyl ene- (C3- C8) cycl oal kyl . More pref ePEHEP20R7011164
is H halogen, CN, (Cl-C4)alkyl, 0-(Cl-C4)alkyl,
(C1l-4) al kenyl, phenyl, cyclgfropyl or .
(C5-C6) heteroaryl. Mst prefably, R7 is H fluoro,
chl oro, bronmo, methyl, ethyl, methoxy, phenyl,
nitrile, cyclopropyl, thienyl or vinyl, nost
or thedsgtezisdbrngrip aetiforrtadtoRTernicfdimsfdndiootheatprarmacestitglly acceptable
or methoxy. More particular preferred R7 is H R38 is
preferably H hal ogen or (Cl-C4)al kyl. Mre preferred,
R8is H d, F, nmethyl or ethyl. Most preferred R8 is
H Preferably, R2 is H halogen or (Cl-C4)al kyl.
In a firtkéreerabbgimerit the cempoungdicfd@imulay(l). is Mbacagiested by @ compound
£ th S Fh,nethyl or ethyl. Mst preferred R2 is H R2
© 4?59“8@ dund to any carbon atom of the ring including
the position where the linker group L is bound.
Preferably, nis 1, 2 or 3. Mre preferred, nis 1 or
2. Most preferred nis 1. PreferadRp)m i S 2, 3 or 4.
h@ernﬂewedwwis dnafumhr e iment mis 1,

salts.

2, 4 or 5. The Ii upL he b%mdtothe ring
i n any p03|t|R)gr ‘. ta QA a preferred
enbodi ment, mi$” 3 satt toth‘é4p05|t|on
of the am'no cynl.oh i ng O /m

2008/ 077551PCT/ EPZE 116R,20 or L is attached to
t he 3-position of ino cyclohexane ring R | R 6
sLin all their s @m cal forns. In an gypecially
preferred enbodinent, L is attached to the 4-position
of the am no cycl ohexane ring. In a further preferred

The r{EEfof @éﬁ‘d p?l %@etaag)n?érlﬂ” (ﬁ JhESRERBKY part of

re pre era I an ene,

the pr@sehhyiven’eormrThb fdlloadig énibodirnents- repershotthercouﬁpddmis of formula
an]',go cycl ohexane ring. In residues R2 to R8 an al kyl

() an IkyI ene can optionally be substituted one or nore

R3 is?r Xt egré?&g‘%h (Br1e(f_; )”a?@lé(né\JRk,Yd) RY oA NFAR€NRIdrS preferred R3 is

one t'o thr e tines hal ogen sel ect ed

H or NHRm Ws@bﬁef@freaf R@JskthHT( f5b© Mérfdcydlwdr K- f)lhémﬂ Oespecially
once or nore, e.g. being perfluorinated. Preferably

prefeirali age i, iNH{(CyeC g) Hdte @apyl eontairitigaoneabkyiore N atdkys enblH-phenyl.
is not halogenated. In residues R4, R5, R6 ,R6, R7

Most especgtsinpiaferred) Rglighk or cycl oal kyl can optionally be
substituted one or nore tines by a group sel ected

ExampirrepeRasnbsiituenthaeH, ocH3, COOH, COOCH3, NH2, NHCHS,
N(CH3) 2, CONHCH3 or CON(CH3)2. If, substituted, the
nunber of substhuents 'S prefergbly wegn 1, 2, 3

or 4, nore pre*f'\e or 2 with-™ %¢~ even nore
preferred. Preferad an al kyl ene o

Preferably, R4 is H, halogen or (C1-Cg)alkyl. More preferred, Ry4 is H, halogen or (C1-
Cg4)alkyl. Most preferred, Rg is H.



WD 2008/ 077551PCT/ EP2007/ 011164 21 cycl oal kyl is not
substituted. More preferably an al kyl, al kyl ene or
WQWBOAISKY| is not substituted. Preferably al kRCT/EP2007/011164

al kyl ene or cycloalkyl in R4, R5, R7 and R8 are not
substituted. In a further enbodrnent al kyl, al kyl ene

or cycloalkyl in R4, R5, RS, TR7 and R8 are not
substituted. In preferred enbodi nents of the present

i nvention one or nore or all of the groups contained

Preferably hit 5 ¢ i diafodre no CN,dOuCg) dlkyl, (C2-0g)alkeanl, R’, NH-(Cg-C1g)aryl
i ndependently of each other have any of the preferred

or (Cnéradalkylsne-ReMane preferaple Ry isdd, hrlogen t(rCorn§5aﬁlkylhe

oups specified above or any one or sone
Czﬁgar

atenyl RielNbl-&i6-6m19) i @h«ét@ﬁ)@“ﬁﬂlﬂr@eﬁ blylophgreferably, Rsis H,
halogegs m&ia%aﬁyf)é?tzgﬁf@%&r 1B G cabEnm oG e@’m)@?rle'rred
<C1"§2)8]@§ cgicidi EP&?@%@W@EE@’W ER A ATt dfs o
halog"éln ﬁ\as of qjgfky r g)ﬁlgé%gll rt{.‘%—‘ﬁ: 8);1érgﬂ?‘1] (Vﬂ;e-égsrt@eroaryl.

Most%‘éﬁé§’9|l§ BP@‘érrEdfF@é @Haﬁgl t?;bﬁt ISy | Obth§l, GArRP) &%Fﬁfl,itﬁienyl or

fornms In all ratios, and their pharrraceutrca
pyridgic cept abl e salts. The term"k-" in the exenpli f| ed
substituents vide supra marks the point where the
Examplgs of Rgeate hvgr%ﬁetraéﬁl@ao QX)r'ﬁ)f@hbfﬁ!Hﬁs'OdPorneém&nﬁﬂU' wraw phenyl,

thienyies PGS PP IOBUI Yy B Rt Nemticen R ETh & BHPRNYL. S-
buteri, Q:fly%fdp‘? ”i%@r%'zﬁ?%fmrhé Q-nﬁi@t'ﬁBQW?a%lﬁﬁfe am a‘&r;ﬂ.eféﬂabry

el n is hydrogen, hal ogen,
hydragenHfluorg, @blmo t@r@mcmgodrb kmemyé eRhyI er;d pdnenM—llﬂ*\renWmn pyridyl.

More pfreperredg?% i8™H (haloger‘ me%w or ethyl, most preferred Rg is H.

Preferably, Rg and Rg' are independently of each other

H, (C4-Cg)alkyl, R’, (C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-Cy)alkylene-(Cs-Cqg)heterocyclyl, (C1-C4)alkylene-(Cg-C1q)aryl, (C1-
Cg)alkylene-O-(C1-Cg)alkyl, (C4-C4)alkylene-C(O)-(Cs-C1g)heterocyclyl,
(C1-Cy)alkylene-C(O)-(Cg-C1g)aryl, (C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2, (C1-
Cg)alkylene-C(O)NH-(C1-Cg)alkyl, (C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl, C(O)R’
C(0)(C1-Cg)alkyl, C(O)O-(C1-Cg)alkyl, C(O)NH-(C1-Cé)aIkyI, C(O)N[(C1-Cg)alkyll2,
or C(0)(C1q-Cg)alkylene-R’, or

Re and Rg', together with the N-atom to which they are attached, form a
(Cs-C10)heterocyclyl group.

In a further preferred embodiment, Rg and Rg' are independently of each other

H, (C1-Cg)alkyl, (Cs5-C1g)heterocyclyl, (C3-Cg)cycloalkyl, (Cg-C1g)aryl,
(C1-Cy)alkylene-(C3-Cg)cycloalkyl, (C1-C4)alkylene-(C5-C1g)heterocyclyl,
(C1-Cy)alkylene-(Cg-C1p)aryl, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-



R5 is H (Cl1-Co6)al kyl, hal ogen, CN, (C2-C6)al kenyl,
(C6-C )aryl, NH (C6-ClL &aryl,
W@ @os0BKal kyl ene- (C6- Cl0) aryl, (C5-C10) het er ocRCT/HR2007/011164

(C1- Co) al kyl ene- ( C5- C10) het erocycl yl; R6 and R6' are

i ndependently of each ot her i—l , (Cl-C8)al kyl,

(C1-C6) al kyl ene-R , (Cl-Co6)a ‘kyl ene- 0- (C1- Co) al kyI ,

(C1- Co6) al kyl ene- O R' (C1l-Co6) al kyl ene-CH R12,

(C1- C6) al kyl ene- C(0) NH2, (C1- C6) al kyl ene-C(0) NH- R,

O)r@tcmqeewmmzenm@@»aw[yae@ﬂee@xabmwcm -Cg)alkyl, (C1-Cg)alkylene-
Cl- C6) al kyl ene- &Ikyl,
©1 %)aﬂ&)laﬂ@DO (©(1eélemkmcééék(pq£eiﬁl yl, C(O)(C3 Cg)cycloalkyl,
C10) heteroc&c é C(I SCl 06)) P/
C(O)&&o&éq (Zei@lsyap,( PINHC1-Cejalkyl]z, C(O)(C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(O)@Uﬁ@%ﬁ%ré?&ay Crofhesroergh ety iepivisnsy (Ce-Cro0am, or
- et her
R RN R A el
1 grou R7 is H hal ogen, CN,

(C5’§@ﬁ%§ﬁ@f@§% o %6) alokyl (C2- 06) al kgnyl or R: R8

is H hal ogen or (Cl-OB)aIkyI; mis 2,3 or 4nis 1, 2

or 3, and WD 2008/ 077551PCT/ EP2007/011164 23 L is O,
In a rooresprefereetk embagtiment IRgis; H it -Cisdalkylp kg feadeveipakkyl gr

acceptable salts. A further preferred enbodinment is a

(C1-Gooativlane-dis ﬂ@cy@@%yaaw) wherein R2 is H or o

Re' iyt [t 4Ca:C fubriobty P HERS o Nereroey O, TR 0)abd
1 ‘%@?We"%df?&?@%%@@' RO oSG AL B
01-%%%%%@9‘3%&%' SR ERE-CIC I CHIBRSTIeA &) ye.

o o
C(O )Nﬁ)@( (c(; %%k?i(é&é c&ﬂﬁﬁ%@@%yﬁae(@icg)alkylene

C(O 4ly) 6 Ci)alkyl, C(O)(C1-Cg)alkyl, C(O)(Ca-Cg)cycloalkyl
( )©((®1(C§) %ﬁgl g%ﬁg&w&% ycl(o)él Qy|6)a yl, C(O)(C3-Cg)cycloalkyl,

C(ommoqmsmm WWKC@@SWlheMOM@ﬁ Cg)alaylene-C3-Cg)cycloalkyl,
0) (C1- C6) al kyl ene- ( C6- Clol) |; R7 is H, hal ogen,
C(O)(Q\l Ce&allkxziemaﬂ@wmomeier@@yavk (@(@zﬁwmmﬁw%mmm or
H, hal ogen or c6)alkyl; mis 2, 3 ord nis
Re ar1d B(;ortogethgﬁwltp the Nyatom to'which they are attached, form a

(Cs-C1)heterocyclyl group.

In a further more preferred embodiment, Rg is H, (C1-Cg)alkyl and Rg' is

H, (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (Cg-C1g)aryl, (C5-C1g)heterocyclyl,
(C1-Cyg)alkylene-(C3-Cg)cycloalkyl, (C1-C4)alkylene-(Cs-Cqg)heterocyclyl,
(C1-Cg)alkylene-(Cg-C1p)aryl, (C1-Cg)alkylene-O-(C1-Cyg)alkyl, (C1-C4q)alkylene-
C(O)N[(C1-Cyg)alkyll2, (C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl, C(O)(C1-Cg)alkyl,
C(O)(C1-Cg)alkylene-(Cs-C1g)heterocyclyl, or

Re and Rg', together with the N-atom to which they are attached, form a
(Cs-C10)heterocyclyl group.

In a further even more preferred embodiment, Rg is H, (C1-Cg)alkyl and Rg' is



WO 2008/ 077551PCT/ EP2007/ 011164 24 An especially
preferred enbodi nent is a conpound of the formula (1)

woLesersR2 is H (C-C4)alkyl; R3 is H, PCT/EP2007/011164
NH- ( C5- C6) het er oaryl or NH- phenyl; R4 is H, hal ogen or
(G-CA)alkyl; R5is gal kyl , hal ogen,

(C1-A4) al kenyl, (C6- C| &aryl1 (Cl-C2)al kyl (C6-C  &aryl
or (C5-C6)heteroaryl; R6 is H, (C3-C6)cycloal kyl or
(G-C)alkyl; R6' is H (C3-C8)cycloal kyl,

H; (Cl-C8)al kyl, (Cl-C3)al kylene-R , C(0)0-(C1l-Co6)al kyl,

0 1- C6) al kyl , 0) (C3-C6 | oal kyl
(Cr%)@il{y' -063 hetgrocy%lg/l(, yoyel oalky

oGRS (2 B rer ey or
(C1'%%}%hﬁ@ﬁﬁ%%@8%§?§m;l R(7C|13C4|;|) alhﬁleggle,n’ pﬁgl’nyl :

C1-CYal ,@ml_c £ |heteroaryl R8 is H, hal ogen or
(C1- %k&ﬁalky %i?s nis 1, andLlsO and their

C1-@® W@C@ (4 e salts. WO
(C1- 2‘9 077551(LPguT[I(E 20%)%11%? 164 25

(C1-Apatkyidne-(@d-Og) hetexasyt)y2 wiidrgidr irete smyalyh il umsubsituded Jor

-cycl ohexyq- pi peri di ne-4- carboxylic acid am de,
substitgtedapine poEre dime s arelerably ofe-toybreshiings ongye Rrefeekdyione or
wo g, B 0B pdeRspYsK sRlSCisr IR G el O Sl
haloge® i prerGr is substituted once by (Cs-Cg)heterocyclyl,
wherein phenyl or (C5-Cg)heterocyclyl are unsubstituted or substituted one to three
times by halogen, (C1-C4)alkyl or O(C1-C4)alkyl; or
(C1-Cy)alkylene-(Cg-C1p)aryl wherein aryl is unsubstituted or substituted one or more
times, preferably one to three times, by a group independently selected from halogen,
(C1-Cg4)alkyl preferably CH3 or CF3, O-(C1-C4)alkyl, CN, SO2-NH3. SO>-
(C1-Cy)alkyl preferably SO2-CH3 or SO2-CF3; SO2-N=CH-N[(C1-C4)alkyl]o,
preferably SO2-N=N-N(CHzs)2, NH-CO-(C1-C4)alky! preferably NH-CO-CH3, or CO-O-
(Cq-C4)alkyl, or (Cg-C1)aryl is substituted once by unsubstituted phenyl,
unsubstituted O-phenyl or unsubstituted (C5-Cg)heterocyclyl;
C(O)(C1-Cy)alkyl;
C(0)(C1-C4)alkylene-(Cs-C1g)heterocyclyl;
or Rg and Rg', together with the N-atom to which they are attached, form a
(Cs-Cg)heterocyclyl group, which is unsubstituted or substituted one to three times,
preferably once, by (C1-C4)alkyl or C(O)O(C1-C4)alkyl;
wherein a (C1-Cg4)alkyl or (C1-Cg)alkyl residue is unsubstituted or substituted one to

three times by halogen, preferably by fluoro.



197- Chl or 0- 6- (4-pyrrolidin-1-yl -cycl ohexyl oxy) - 2Hi soq
ui nol i n- 1- one,
WQ 2008011561 0- 644- ( 4- met hyl - pi perazi n-1-y1) - cycl BOIEERL00%§11164
]-2H i soqui nol i n- 1- one,
23[ 4- (7-Chl oro- 1- oxo- 1, 2-di hydr o-i soqui nol i n- 6-yl oxy) -
ci s-cycl ohexyl am no] - aceti c id ethyl ester,
24[ 4- (7- Chl or o- 1- oxo0- 1, 2- di hydr o-i soqui nol i n- 6-yl oxy) -
ci s-cycl ohexyl am no] -aceti c acid,
Prefezatily tee Forimegi ietepgeyotyl gdoup is- ymbrahadinoh pipgrriding, pRriolidiog or
. ui.nolin-1-one . . .
PIper %Rﬂzﬂ-"’B’F}‘l\Yé‘}rh?‘F upsysfityted of; sHRstitited A HGRST PRI @BPVEx Miore
ferdblp e R¥terERIY | iSPRPBHling- -4ty piiraziRy e,
pre er29|\ﬁ4-(7- I\/l;t Ry :?}’%Li%! 1, 2?‘2“ hydr o- i sorg{lji%ﬁjol [ nf‘g-yl oXy)
-trans-cycl ohexyl]-2- piperidin-4-yl-acetam de,
14-(7- L= 0x0%.1, .2-di hydros.i i ngli.n-6-Wo
In a R ielsle b agho Reufiry R aCS I RA RN Rar 4T 8ty
_ = (i~ (Chl or o- 1- oxo- 1, 2- di hydr o-i soqui nol i n- 6-yl oxy)
(€3 é@lbgélgélgw@exyl ]-2- piperidin-4-yl-acetam de,
436- ( (1S, 3S) - 3- Am no- cycl opent yl oxy) - 2H i soqui nol i n- 1-
one,
In a fuder oSt BSfersedemiwdiyient fgisyH @ng) Rg- ist.qrrefezablyssubstituted

i nolin-1-

(C1-Cealiyl s, o&;}@lmmyb§%t%@mﬁwﬁwlo@wli Esgeariaby preferred, Rg

ne,
and %@-"?Ms, 3R) - 3- Ami no- cycl opent yl oxy) - 7- chl or o- 2Hi soqu
i nolin-1-one,
476- ((ci s-4- Am no-cycl ohept yl oxy) - 7- met hyl - 2H i soqui no
In oné iemBodient &6 is not tertbutyloxycarbonyl, esFeciaIIy if m is 3.
487- Chl or o- 6- (ci s-4- Am no- cycl ohept yl oxy) - 2H i soqui nol
in-1-one, or their stereoisoneric forns and/or their
Leall : e [t
As eRIIER TG heE8 cribRARERIE Rty die, 1BeBERIGHY from each other,

hydroglent atethylaetty), propyll Isopropidp®natethyyutyl ReciettyHpropylt bety|,
penty?,rBO,g,%-t?lffuoropropyl, 4.4 A-trifluorobutyl or a substituent selected from the group

consisting of

| Cl NH/LO
o AT
* *ﬁ , Cl ’* ,
N /
o) | o}
0 )y T
. ’* | . | o/,



496- (ci s- 4- Ami no- cycl ohept yl oxy) - 2Hi soqui nol i n- 1- one,

546- ( 3- Am no- cycl obut oxy) - 7- chl or o- 2Hi soqui nol i n-1- on
W@ 2008/077551 PCT/EP2007/011164

55ci s- 6- (3- Am no- cycl obut yl net hoxy) - 7- chl or o- 2Hi soqu

nolin-1-one, WO 2008/0775515&2/EP2007/011164 26

56t r ans- 6- ( 3- Am no- cycl obuty t hoxy)-7-chl oro-2Hi soq

ui nol i n-1-one,

626- ( 5- Am no- cycl ooct yl oxy) - 7- chl or o- 2Hi soqui nol i n- 1-

one,

655- (1- Benzyl oxy- 7- chl or o-i soqui nol Honxy)-l-propy

| -cycl ooct yl am ne,

666- ( 5- Ami no- 5- propyl - cycl ooct yl oI~z €F

i nol i n-1-one,

Or 0- 2H-i soqu

opyl - cycl o- octyl oxy) - 7- chl or o-

eNzyl
4 equi nol i n- 1-g
. ‘ | oro-65(5-¢ am no- 5- propyl|
agdi nol i n- 1~oneé

707-Ch|or016-(0i313-isopropylanino-cyclobutoxy)-ZFLiso

qui nol i n- 1- one,
716- (3-ci s-Benzyl am nqQ- gycl obut oxy) - ﬁcuor 0-2Hi 9 O

Q- S
ani nd- cycl ob - 7ochl or o- 2H- i §oq

ooct yl oxy) - 2H

one,

| n- 1- bye, .

737<Chl or,0- 6-( 3-cI's-di benzyl am no-Cycl obut,oxy) - 2Hi soq

ui nol i n-1- one,

747- Chl or o- A 3\t rans- di benzyl am no- cycl obut oxy) -2H1i s

oqui nolin-1

757- Chl or g-6

qui i1-one, or their
phar maceutical ly 4

gi ven for referen \

the invention, in the precedi ng enbodi nents which .

contain preferred, nore preferred, nost preferred or

exenpl ary definitions of conmpounds according to the

i nvention, one or nore or a of the groups, can _have
any @ s preferped, nor @ erred,~Apst pre ed
defi gns specified aboveg anr somng he
*spec >~denotdt i ons whi,efi are conpfi séd by i

' definitions and are specified above. |Isoquinoline -
substitution pattern is nunbered according to | UPAC

rul es: 45 .
* = .
\/A \ LN
: | s cl \ %

/
N\

O\\ CF O\\ N=
NH &’ 8§
@) @)
* O * *



Al'l references to "conmpound(s) of fornula (1) or (IT
hereinafter refer to conpound(s) of the fornmula (I) or
W@ koog/ozEsstdescri bed above, and their phar maceut PCEHEP3007/011164
acceptable salts, and/or to their stereoisoneric
forms, polynorphs and solvatig. Physi ol ogical |l y
functional derivatives as destri bed herein are al so
i ncluded. WD 2008/ 077551PCT/ EP2007/ 011164 27
Phar maceutical |y acceptable salts of conpounds of the
~gormula (I) or (I') mean both their organic and
{ norgani ¢ salts as described in Rem ngton's
PRay maceuti cal Sciences (17th edition, page 1418
985) ). Because of the physical and chem ca
ability and the solubility, ppeference is given for
adi dic groups inter alia0 segdi um potassium calcium
and ammoni um galts; pref e is givehRgr basie*

grouls inter ia . 0f nmaleic g
id, succinic-aekd, falic acid, tarta
Qﬁsulfonic aci §s=Rydrochl ori c acid,

phosphoric acid or of carboxylic acids or suNkof
acids, for exanple as hydrochl orides, hydrobrom des,
phosphat es, sul fates, nethanesul fonates, acetates,
| actates, nmal eates, fumarates, mal ates, gl uconates,
and salts of am no acids, of natural bases or
akko [ [ pcppar ati on of pharmaceutically
g—of $ la (1) or
szl ncl udi ng
' N manner
qQown per se. The dgonpounds of the fornula (}) form
stabl e al kali netal\_al kaline earth netal or,
optionally substituted ammoni um salts with basic
reagents such as hydroxi des, carbonates, bicarbonates,
or exanple

al eshol gyes and amoni a ok organi ¢ basesS;
t fThylN or triethylamme, eth | am/ne,
A m ne Brwf?¥2fhggolam or else
ba3tc am no aci ds,\f exanpl e lysidie, ornithine or
argi ni ne. \Were tHQ_ggnpounds of the fornul a (T) or
(1") have basic groups, stable acid addition salts can
al so be prepared with strong acids. Suitable
phar maceutically acceptez ¢l d addition salts of the
' ds dﬁ he i nven are Its of inorganic

Q 3T N\égghydrocm .ciﬁﬁﬁhydro o
phesp#iori c, t aphogphoryt, nLric and sul f\r |
and of organic acids such a%f f& exanple, acefic
acid, benzenesul foni'c, benzoic, citric,

hanesul fonic, fumaric, gluconic, glycolic,
ﬁéethionic, | actic, lactobionic, maleic, malic,
methanesul foni ¢, succinic, H-tol uenesul fonic and
tarfaric acid. Salts with armaceutically
accept abl e ani on such a r exanpl e,
i fl uoroa at .ijemﬁ e ng within t¢ f ramewor k
f the inVventflon as us internEdfaFjﬁ’ or the
preparation of purifi i op of pharmaceltical ly
Oacceptabl e salts and/or for use grn nonther apeutic, for
exanple in vitro, applications. The term
"physiologically functional derivative" used herein

N S* k0l 0g] I t I i ve.of

The a{g‘?%rggwk;%tﬁ\ dﬁ%?eﬁ%jl#f%fﬂ%’b%%“%nt%aeﬁﬁ%ﬁg?gﬁfg\é%aﬁs connected to
the N2#4xQR{.077551PCT/ EP2007/ 011164 28 i nventi on, for exanple

an N-oxide, which on adnministration to a mammal such

as, for exanple, a human is able to form (directly or

indirectly) a conpound of the formula (1) or (1') or

an active netabolite thereof. Physiologically

functional derivatives include prodrugs of the

conpounds of the invention, as described, for exanple,

in H Ckada et al., Chem Pharm Bull. 1994, 42,

p—— o~ ~ 1 - N 1 - o . T T 1 I 1 L s




Al kenyl are, for exanple, vinyl, 1-propenyl,
2-propenyl (= allyl), 2-butenyl, 3-butenyl, 2-
woreaolp1752t but enyl , 3- et hyl - 2- but enyl , 5- hexenpCT/8P2007/011164
1, 3-pentadi enyl . Al kynyl are, for exanple, ethynyl,
1-propynyl, 2-propynyl (= prﬂyargyl) or 2-butynyl.
Hal ogen neans fluoro, chloro,”brono or iodo.
(C3-C8) cycl oal kyl groups are cyclic al kyl groups
containing 3, 4, 5, 6, 7 or ring carbon atons |ike
Exampjes obfesggles wpeta)UBa@nd Nﬁa dpen|yheteegaychn grglarer
cycl ooctyl, which can al so be substituted and/or
ain 1 or 2 double bounds (unsaturated cycl oal kyl
i ke, «for exaane, cycl opent enyl or
% canybe ndéquhéwany\par on atan/ﬂ\\]
yl group nepns ap aromati dNring or ajfring
whi ch conmps t wo tic Rings whi ch~areN._
fused or otherw se |inked, for exanpl e a pfenyl, :
napht hyl , bi phenyl, tetrahydronaphthyl, al pha- or
beta-tetral on-, indanyl- or indan-1-on-yl group. A
The geterfisk (*pih theGexXarpiified subystityerits dehetas \ghére(llﬁé Keind is connected to
or bicyclic ring

eterocyclyl group, neans a nono-
the C%%«"é’(‘ g IWHEGRATBRYDR- nore carbon atons can be
repl aced by one or nore heteroatons such as, for
exanple 1, 2 or 3 nitrogen atons, 1 or 2 oxygen atons,
Prefetatdy, R73s H, halageonCNr(Coebg)alyli O pLalalkile(@piCg)alkenyl, R’ or
het er oat ons. The heterocyclyl residues can be bound at
(C1 %9"‘{3’&%1& (%s)cymoalkwnﬂvlgramretfmeq Rods Hi balogen, CN,

pOSI tion, )pOSI tjon osi t1on,

(C1-Ghlia. 4h1-Ca Ao (b asRenylcRbehscydlopropyl or

(Co-Galhelasapor BIeatpereeoh 357 i b uty Blorpafriing.daetvt. ethyl,
methW[f)g\ CI%E& i, %&?%&rwlttﬂ%@m ny1n’9il%éﬁ%t%p%%}’aﬂkyn]referred R7is H,
quorcﬁ%ﬂfd?B Ut l%‘?'ﬁﬁé’tﬁgﬁ h\%}é”?éritict]%é@n%@yﬂw is H.

enzot hi ophenyl oxazo
2008/077551PCT/EP2007/011164 30 benzt hi azol ylI ,
benztri azolyl, benztetrazolyl, benzisoxazolyl,

Rg istpseterally i, 1aiegen ot ¢ p&riKyl. Merne prafersediRg is H, Cl, F, methyl or
carbolinyl , furanyl, quinazolinyl, quinolinyl,

ethyl Wﬁhﬁ’ﬁ%ﬁ”ﬁ‘i’ g is %w noxal i nyl , qui nucl i di nyl,
chromanyl , chronenyl chronen-2-onyl, cinnolinyl,
decahydroquinolinyl 2H, 6H 1, 5, 2-di t hi azi nyl,

Prefe%my ngféAr—pﬂw%Ioirew &t (@REg)akir PPefeFamyl Rofig/ 4-Co)alkyl.

*~

honmonof phol'i nyl™, honopi per azi nyl, i m daz®6li dinyl,
Moreipreféraal, R?yis ,H, mietta ok gthyl IMosthpieferred Ro isddl R@yrhay be bound to
i ndolizin |ndonI 3Hi ndol yl, isobenzofuranyl,

any ciadmrhatnmmnf/the iilsg)immading yhe pbsidibndmeraythe linkei grcdxnipyll js bound.
i soqui nol i nyl (benzi m dazolyl), isothiazolyl,
i soxazol yl, norpholinyl, naphthyridinyl,
Prefe%’él?hb{ iy 13' @@ﬁ Q' rl\%ienflr'e’fer?édi% %ZPbe Mbs? pfeferred n is 1.
oxadi azol yI, 1,2, 4-oxadi azol yl , b- oxadi azol yl ,
1,3, 4- oxadlazolyl oxazolldlnyl oxazonI

o R B B pncomen .2 4

phenoxat hi i nyl, phenoxazi nyl, phthal azi nyl,

pi per azi nyl , plperidinyl, prolinyl, pteridinyl,

purynyl , pyranyl pyrazi nyl , pyroazolidinyl

I [

The IWEPQPAJ)PQI%’OFQP% %6%§ to rtntﬁ’é(dglb % awgorsﬁ%{)t IQ?Z’ wrgeg?rbon atom. In a
prefemadlellhbwdhmew rmd;xl3 arpj/l‘_ns:rattadyéd tapther Hlpoditionl of the amino

yrrolinyl, 2H pyrrolyl, pyrrolyl, tetrahydrofuranyl,
Cydoﬁ@¥?@%96¥oisoquinoIinyI, t et r ahydr oqui nol i nyl

6H 1, 2, 5-t hi adazi nyl, thiazolyl, 1,2,3- thiadiazolyl,

1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,

1, 3,4-thiadiazolyl, thienyl, triazolyl, tetrazolyl and

xant henyl . Pyridyl stands for 2- 3- and 4- pyrldyl

~ 1" Y



31 C6)al kyl]2, (C3-C8)cycloal kyl, (Cl-C6)alkyl,
(C1-C6) al kyl ene-OH, (C1-C6)al kyl eneNH2,

w@ abs0B)al kyl ene- NH( C1- C6) al kyl , PCT/EP2007/011164
(C1- C6) al kyl ene- NRC1- C6) al kYli 2, (C2-C6)al kenyl,
(C2-C6) al kynyl, 0-(Cl-C6)al kyl, 0-C(0)-(C1-Co)alkyl,
PO3H2, SOBH, S02- NH2, SO2NH(€%- C6) al kyl ,

S2NRC1- C6) al kyl k , S- (G -C6)al kyl ; SO (CL- ©C6)al kyl,
S02- (Cl1- C6) al kyl , S02- N=CH NRC1- C6) al kYl | 2,

C(NH) (NH2), NH2, NH (C1-C6)al kyl Ré\l[(Cl CG)aI kyl] 2,
NH C( 0) - ( C1- CG)aIkyI NH C( 0) 0- (GL- C6) al kyl ,

NH S02- (Ci - C6) al kyl, NH S Braryl,

NH- S02- ( C5- C10) het er ogycl 6

N( CLC6) al kyl - C(0) - ( C1NC6

N( C1- C8) al kyl - C( 0) 0- ( c1t-Cs) al kyiR2),,

N( C1- C6) al kyl -C(0) - NH (Cl1l-C6) al kyl], (C6-C10)aryl,
Cl 06) al kyl ene- ( C6- Clo) aryl, 0-(C6-Clo)aryl,

orLi |%@ a@e? q(b]%#ene fc%ﬁé\"élkl‘e&ygﬁpxloghet erocycl yl,

0- (C1- C6) al kyl ene- (C5 C10) het eacycl yl, wherein the
(C6-C &aryl or (Co5-C10) hetero?ﬁclyl may be

substituted one to 3 ti pup i ndependently

sel ected from hal ogen, , 0- (C1- Co) al kyl
(C1- Co6)al kyl, NH2, NH( al kyl , N[ (Cl Co6) al kyl ] 2,
SO2CH3, COCH, C(0)0-(C1- R%I

(C1- C6) al kyl ene-0- (G -Co) gl kyl ,
( C1- C8) al kyl ene- 0- ( C6- C1Q) ryI
0- (C1- C6) al kyl ene-(C6-C1 &aryl; or wherein (C6-Cl
in all ﬂ‘ﬁi‘b’étefécﬁén@ibﬁﬂo'rMSSUbS“tUt ed by a
0-(CG -C4)al kyl ene-0 group whereby a 5-8-nenbered ring
is formed together with the carbon atons the oxygen

i an S5EBE R, Brd ARG R A, AL REElY heritpp gy g mine
cycloBésatsringy not be further substituted by an aryl or

het erocyclyl containing group. Preferred substituents
for (C6-Cl &aryl groups are (Cl C4) al kyl

i & AR UnadABENY 1 GHEA K ien S ) sl ey 0.

More $oefef&bly Ga) ial kghd LSO D- N;E(ﬂ‘ﬂjlbl%l@@hyldnﬁtor OlattaeRed € the 4-

NH2, N Cl- 4) al kyl ,
pos.t.@@@?@%em%svwmgré" ) al k)y|a y

C(OON (C1-CA)al kyl 12, C(0)NH(C1- C6)a| kyl, C(0)NH2,
NRC1l- C4) al kyl b, (Cl- C4)al kylene-(C6-C )aryl, wherein

In residiees RG-tG@iIRgkan ylkyhay aliyldne careoptonallyi baiselistdnted: ane $Omore
2008/ 077551PCT/ EP2007/ 011164 32 three tines

timesdiehalpgepi Peafe@bpalkyar alylgnryis substituted one to three times by

halog&ﬁgseﬁc)éggj ghn)?/ ?ﬁ%o?g%gbr%%ﬁlhﬁary %@uﬁgt@?@y hglﬂwro once or more,

e.g. bl peifluoeilated. @r@fe(réﬁly(ﬁ@@éé?yisel‘hmeN@f@ppefwhedeilyalayl or
5-8-menbered ring is formed together with the carbon
a"‘Y'Qileo'ﬁﬂ‘qtﬁ'@' atoms are attached to. Mre preferred
substituents for (C6- Cl0)aryl are hal ogen, CN,
phenyl, O-phenyl, NH C(0)-(Cl-C4)al kyl especially
In residites( Ry REBReCRY -REanGRglkyl, aispgens ar kyclGalByt €Boptionally be
C(0)-0(C1-C4)al kyl especially C(0)-0CH3, (Cl-(A4)al Iﬁ/
substidgiescong bymoRs tisresdpBa gm(lmse@:)eﬂ Mep@stpl@atlxafrpm OH, OCHg3,

S02- NH2, S02- (G -C4)al k | SOZCHS
cooao@Q%Ha@N@MQm&mg&Sa SRt & m’&x or

f subsfified. e nraar drs bstRiIsste B preraebl e an,,r‘?#eor 4 ore
prefe?éﬂ?@gr'dr'?ﬂntﬁﬁ ISé'iﬁ ‘év@ﬁ%h&ié’ﬁrefé\‘réé]‘ P'P@fe?aﬂ]?%intéll%ﬂeﬁé‘@r

4-position elng preferred. a phenyl group
carrles two substituents, they can be | ocated in
2, 3-position, 2,4-position, 2, 5-position,
2,6-position, 3,4-position or 3,5-position. In phenyl
gr oups carrylng three substltuents t he substltuents

e L ) "~ N - e .




WD 2008/ 077551PCT/ EP2007/ 011164 34 tracts wth
bacteria, sepsis, cancer devel opnent and progression,
we2@s/0t@Ater s of the breast, colon, prostate, BUVHEP287/011164

brain and lung and their netastases. The present

i nvention furthernore relatgi to pharmaceutica

preparations (or pharnaceuti L conposi tions) which

contain an effective anmount of at |east one conpound

of the formula (1) or (I") and/or its pharnmaceutically
cycloalkgleiptruibIsebstidiutesd.d\ndreapr;elfenabacmmallwhlallwlene epcwbelkyl is not

subsidfed. Ereteily aR<a R e i b REJOL tRar Faul7 FULRE B not
subsiPid P G nec AREBAhARCRRY BRRSE Y %%éoaa‘% 34?*% Re. R7 and

R8a&§§§{ sg% g@lets coat ed tablets gr anul es, hayd and
I'n capsul es, solutions, syrups, enulsions,

suspen5|ons or aerosol m xtures. Adm nistration,
however, can also be carried out rectally, for exanple
In préferred @nﬂmmmhtmbtb@smesente@veoﬁorpanemr@mel gr, alf ofrthe groups

contelT e s 5 b Bt 80 75 e sfEntantty f gach other have

any of [ﬁé@fé?érré@' thiok @ Preferfed f&&ﬁ@ﬁ%r@%rré&ﬂéﬁﬁih@n@ bf thed§roups
per cut aneously or toplcally for exanple in the

specnf e¢ @b@f/e oF Anyenesor semetaf e seecific depatationsoyhich age kemprised by
r
the d¥fbions BLEGRRE drl seteriel ole, 3 RRbRaREnS B Brefgrred
def|n|t|bas [ mmmlmreﬁerred @rqunlrleférrdd ana:]van epecufm dwnotzﬁbnsébeing a
amliar to one skilled in t
subleshafr W&dﬁ@ﬁ%’dﬂb’?"%&e‘g?%\r'g‘ fespeet ot Risfereedi paadiments the
mvenﬂbﬁ?ﬁ%ﬁdé&‘?‘fﬁé @6m BOS4SBE R %‘FHVUP{ (|?ﬁ{d Yl iM & &@Hé&%d&ﬁ@ﬁc forms
In addition to t e conpound e formula (1)
and mimgreamdsmrebbsn(etriméprmsmhmﬂ makbasy ainclaheir mnaa:reqacabtlceally
aL d/or its (their) prodrugs. For the production
accepip tﬁ? - tablets, coated tablets and hard gel atin

The tEARSYL QR théd ekérﬁ%ﬁéd Ethﬁt@eH&e\//dé %bp%ﬁfﬁ?k@thé p&ihPMere the
corn starch derivatives thereof, talc, stearic acid

substguent is amchgsi whmh rogans dor syampie desa Ry sglstitugrl at i n
capsul es and suppositories are, for exanple, fats,
waxes, sem solid and liquid polyols, natural or
hardened oils, etc. Suitaple carrier substances for
the production of solutiehs, £Qr exanple injection
solutions, or of emulstons rups are, for exanple,
wat er, saline, alcohols, gl} I , polyols, sucrose,

invert sugar, glucose, vegetab¥e vi|s, etc. Suitable

carrier substances for nlcrocapsules i nplants or rods
and mi€3 o eemprand bethecfapeiuyarer s of glycolic acid and

| actic acid. The pharnaceutical preparations nornmally

contain about 0.5 to about 90 % by wei ght of the

conpounds of t formula (1) or (1') WD

2008/ 077551PCT[ EP2007/ 011164 35 and/or their

phar maceuti ca ~_acceptable salts and/or their

prodrugs. The a -unt of the active ingredient of the

") and/orits pharmaceuti Cﬁ'| 'y

formula (1)
acceptabl e salys ar@jor Ris prodrugs($@%tWe

phar maceuti cal prep:rat|ons ormal I y is fyom about 0.5
to about 100 S P 2 , C 1 quabout 500
ng. In addition t{o thg ve ingfedi gnts of ®he
formula (1) or HN I hei r phkarmmaceutically
acceptable salts anfd to arrifer substances, the

phar maceuti cal prepgratigns can contain one or nore
addi tives such as, for exnple, fillers, :

di si ntegrants, binders | ubricants, wetting agents,
stabilizers, enulsifiers, preservatives, sweeteners,
colorants, flavorings, aromatizers, thickeners,

di l uents, buffer substances, solvents, solubilizers,
agents for achleV|ng a depot effect salts for

I o . . o




| soqui nol i nones can by synthesized via a variety of
nmet hods. The foll ow ng general schenes illustrate sone
W@R00BIOETSpDSSI bl e ways to access i soqui nol ones, PGUEP2O7/011164
not limt the present invention. Schene 1: A suitably
substituted al dehyde, for eeggple substituted by X or
Y bei ng i ndependently from h ot her hydrogen, alkyl,
al koxy or halide attached in a suitable position, can
be reacted with a suitable conpound such as for
A prefsreeg embmdiraentis avtomponod of thee themuda () svhegeianpl e in a
solvent |ike THE, chloroformor toluene under acid
catal ysis by toluene sulfonic acid or another
R isHRF SR, H: r ne (ii) wherein Q can be
2 q{gra ?grit ar?g%gé?es)h;(lg%?gfeét"fﬁyﬁ which in turn can be
cycllzed by di fferent nethods to the isoquinoline
i) s _can_be done by Lewi s acid
R3 'S&atfbalyg% (§y| §2?Q|b)ﬂﬁéet%mpsRa@FWRl ke titanium
tetrachl oride, ferrous halides, alumniumhalides etc.
at tenperatures ranging fromanbient to 100 C or by
r t he correspondi ng am ne by
Rals I-‘F%sg%@%% bQQtﬂ@§|kgﬁr educi ng agent |i ke sodi um
borohydride, converting the amine into an am de or
sul phonam de by reaction with a suitable acid chlor

Rs ISa\ﬁc{Csluﬁgbaj@énhaleg@m &ht i Gro-Ce)alkenyls feprCria)ard M- (CS C10)ary|

(C1-C AT ab §6 s 100BIeBOVEN| & aci d. The

noljne (iki) itse f can then be converted to the
(C1 Q@Pﬂ(&e& n@@f&(m)%%ﬁeﬁ%cy X/) by action of a suitable
oxi dative agent |ike hydrogen peroxide, mchloro
per benzoic acid or others at roomtenperature or
Re ard Rgabeslindeppadantly ef eddteotitert, d¥, (Cy Cgakkyt, €R-Og)alkylene-R’,
converted into the 1-chl oro- |squ|noI|ne derivative
(C1 Q@?'W&enee@e(ﬁﬁ@si)alkw (<‘h11§35)eusglane -OtRe (BheSpladyiens-GH[R ]2,

chloride in or wt presence of phosRhorou

(Cq Qﬁ)ﬁ{ké{@ﬂeo@(QB‘IHZh@ﬁé}a)ﬂ&Vie@@ Q OINHR' ¢ CeealkylenedC(O)N[(C1-
coalyin B Golferad G BINR T (RIS I aridt s (i
O ST ISR BERE S e R P EuRAT R BT BN 1
Co)alk iSRRI FTIRYlen@ ECE G RIS, 2Lt ET o velY

C(O)@ﬁtg@&kwenés(cglc?@Cr{]eg@ngcgagl i (ON(ER- @g{aﬁﬁ\ﬂsné-(d:g@ o)aryl,

i um acet at’e Al't'ernat'i v
or Rgl &R abgetbBEHithdNe IN-atdrhad Wdcib‘mdyeﬁ@tattw:fﬁdl far 8
3-fornyl ated or acyl ated fluorobenzenes (viii),
(C5-G)betsrocyrlylgroop. exanpl e H or al kyl 1ike nethyl or
ethyl, with a reagent |ike triethyl phosphono acetate
in the presence of a suitable base |ike sodium hydride

.t i,V COMTr di [ .C, agh d ter, whigh
Ry is 4 g &y Rt ERBEB L SRS RSt e S
i ke potassi um hydr oxi de, sodi um hydroxide or |ithium
hydroxi de in a suitable solvent to deliver acid (iXx).
Rg is(H,Halogen bhyg)akkgherted to the corresponding acid
chloride by well known nethods, which can be
transferred into the acid azide by reaction with
mis %ﬁflrug azide in a suitable solvent |ike ether,
8 6f orm or acetone in or without the presence of
wat er. The correspondi ng azi de then can be converted
~into isoquinolinone (x) by reacting it in a suitable
n|S153KVéhﬁnaike di phenyl met hane or di phenyl et her at
suitable tenperature. WD 2008/ 077551PCT/ EP2007/ 011164
39 o Schene 3: The above obtai ned
6-fl uor o-i soqui nol ones, for exanple (vi), can be
reacted with suitable P1 / P2 substituted am no
al cohol s wherein P1 / P2 are independently from each
other for exanple hydrogen aIkyI or a protecting

o ~



WD 2008/ 077551PCT/ EP2007/ 011164 40 In case of use of
prot ect ed i soqui nol ones, cleavage of the used
WQLWBOTIS DN groups is required to |liberate thePdBEPIOTUO11164

i soqui nolone (xii). This liberation, however, can be
performed before or after thg reductive am nation
step, depending on the nature’of the used al dehyde /
ket one and the protection group used. | soquinol one
derivatives like (xii) can be obtained as free bases

L is rOemethyleneusr Qathgleneke for exanpl e hydrochl ori des,
hydr obr om des, phosphates, trifluoroacetates, sulfates
or fumarates. The salts obtained can be converted into

and th&ig pRafhaeORRAIP daddepfatiasaity ei ther subjecting them
to 1 on exchange  chromatography or for exanple by
al kal i ne aqueous treatnent and subsequent extraction
with suitable organic solvents |ike for exanpl e nethyl
tert. butyl ether, chloroform ethyl acetate or

A furthep prefeasalembdétisidntiaebhistring ofttHe gsrnadld (Hubiseeuent

_evaporation to dryness. The general nethods for the

R2 isdi epée &tGoAlkyE i soqui nol i none derivatives as descri bed
above can be readily adapted to the preparation of the
conpounds of the formula (1) or (1'). In the follow ng

R3 is$XaHH0b bhmm'ewmé}&irpn’l'ﬁédém?ed:sgr@%vg,s .°|f the

present invention is outlined in nore detail.
Accordingly, the follow ng exanples are part of and
~intended to illustrate but not to limt the present
R4 isitwhategemor (€1iCG)alkdibr st ood t hat nodi fications that do
not substantially affect the activity of the various
enbodi ments of this invention are included within the

R5 isim\’(@ﬂttg?félﬁk}lﬁﬁéleﬁggl %ﬂg%ﬁgﬂﬁéﬁx@gﬁyl, L BRshiIRylene-(Cg-

Stationary phase:

C10)5REi €04-CAGMSRSHCHFA © H20+0. 05% TFA

5795(0 M n) to 95:5(3.4 min) to 95:5(4.4 mn) Flowl
nm./mn 41 Method B: Stationary phase: Col YMC Jsphere

Re a1 B 8 PEBoemIbo0eashpiher Hh (63 GRIsBIRMY EitoGmalkyl (C1-
Colalgghg I 1CCo il LRIy BRETT o 570 TR B (O 3-
Cg)cyfﬁlr’ﬁrﬁ%ﬂhgkgz)(gs%p%jr%téro%yﬁiyﬂ)C(63((9?-:0’5&%|k‘§|éﬂe0%:31:é§’)%c|oalkyl,

C(O)(C1-Cg)alkylene-(C5-C1g)heterocyclyl or C(O)(C1-Cg)alkylene-(Cg-C1q)aryl;
R7 is H, halogen, CN, (C1-Cg)alkyl, O(C1-Cg)alkyl, (C2-Cg)alkenyl or R’;
Rg is H, halogen or (C1-Cg)alkyl;

mis2,3or4

nis1,2or3;and
Lis O;

and their pharmaceutically acceptable salits.



Stati onary phase: Col YMC Jsphere 33 x 2.1
G adi ent : ACN+0. 08% FA: H20+0. 19%-A (Form c Aci d)
WG 2@8001vh) to 95:5(2.5mn) to 95:5(3m n) Fl owRCBEPR1YT/H11164
Met hod E: Stationary phase: Col YMC Jsphere 33 x 2
G adi ent : ACN+0. 05% TFA : H20+0. 05% TEA
5:95(0 mn) to 95:5(2.5 m n)2 0 95:5(3.2 mn) Flowl. 3
mJrin Method F: Stationary phase: Col YMC-Pack Pro C18
RS 33 x 2.1 Gradi ent: ACN+0. 1% FA: H20+0. 19%-A (Form c
An estecilly preferred embodiment is a compogad ofthe) formula (1) wherein

. c5(2.5mn), to 95:5(3mn) Flowl.3 nmnn WO
R2 'Sg‘gdgﬂo%%'i / EP2007/ 011164 42 Method G Stationary
. B0l AY r G adi ent : ACN+0. 05% TFA
R isH G ERCMEd NS Nid-pheyd 2:98(0nin) to
2:98(1mn) to 95:5(5mn) to 95:5(6.25mn) Flowl mJmn
Met hod H. Stationary phase: Col YMC Jsphere ODS H30 20
R4 is>H, habogeh en{C ACY )alki20+0. 05% TFA

7:93(0 mn) to 95:5(1.2 mn) to 95:5(1.4 mn) Flowl.1
mJm n Met hod |:

Rg is H, (C1-Cg)alkyl, halogen, (C1-Cg4)alkenyl, (Cg-C1p)aryl, (C1-Co)alkyl-
(Cg-C1p)aryl or (C5-Cg)heteroaryl;

Re is H, (C3-Cg)cycloalkyl or (C1-Cg)alkyl;

Rg' is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-C3)alkylene-R’, C(O)O-(C1-Cg)alkyl,
C(0O)(C1-Cg)alkyl, C(O)(C3-Cg)cycloalkyl, C(O)(C5-Cg)heterocyclyl,
C(0O)(C1-C3)alkylene-(C3-Cg)cycloalkyl, C(O)(C1-C3)alkylene-(Cs-Cg)heterocyclyl, or
C(0)(C1-C3z)alkylene-phenyl;

R7 is H, halogen, CN, (C1-C4)alkyl, O(C1-C4)alkyl, (C1-C4)alkenyl, phenyl,
cyclopropyl, (C5-Cg)heteroaryl,

Rg is H, halogen or (C1-C4)alkyl;

mis 3

nis 1; and
Lis O;
and their pharmaceutically acceptable salts.

In an embodiment the present invention relates to a compound of formula (1) or formula

(I'y independently selected from the group of
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Stati onary phase: Waters XBridge Cl18 4
Gradi ent : ACN+0. 05% TFA : H20+0. 05% TFA 5:95(0 nin) to

WG2@8007531 min) to 95:5(3.5 min) to 95:5(4 m n)PEI/BRN0B011164

mJmin Method J: Stationary phase: Col YMC Jsphere 33 x

2 Gradi ent: ACN+0. 05% TFA : +0. 05% TFA 5:95(0 m n)

to 5:95(0.5 mn) to 95:5(3. in) to 95:5(4 mn)

Fl owl. 3 mUm n

(2, 2-Di net hoxy-ethyl)-(4-fluoro-benzyl)-amne (1) WO
2068+-H@7Cbb1edToRPA (B d Ny dia-Boquhalip-Grytpxyj-cyclohexyl]-piperidine-4-
4-f| uoerenz Idg{gde were di ssolved in 100 nmL of

tgﬁm ISR A% d with 10.5 g of 2-am noacet al dehyde

d VU@thé-@C@l@ibeﬁﬂm-Lyﬁ@y&oﬁéxyﬂo%glmiﬁ&m- ¢-onel, d
monohydrate for two hours at a an Stark appar at us.

THeChloret-@nmasshelin-dwkayelehexdoxyRi-soautnodiot eandi t h

sgt odi I gar,b lut Lpn: . an

o e AP RS R iraa el 2PlratBbBinto0hs <

d7yORBso-61[ag(4cietisy Lpipstagin- 1gh-dlicksheixyrRky|-2 Hh@@gmhomﬁ-1 -one,

et hanol . 1.89 g of sodi um borohydri de were adde ) .

pMﬂ&m@é-osm1r.2fdﬁ@ydmsﬂsgqmﬂp%uéomwmxgmlphﬁzsylammo]-acetlc
ic acid was added until no gas evol ution

%Eﬁ%gﬁéﬂégrved. Then the sol ution was evaporated to

d{4-iahlotoakemovl2idihydrokisoquineliméndoxy)ctisvegtietiekylandno]-acetic

with water. The organic | ayer was extracted with

bPPie, dried over magnesium sulfate and evaporated to

?er/M?ﬁ'ﬁfl-GT@epﬁPélﬁii M dylfdyki%e%%gy)lb H(i48q Gi}wol’iﬁR-tsl -o%¢; d 86

urt her reactions w't hout I fication.
niNa[4- (Ve Metlaly | B)-ox@dt, 2 dihydirorsaguin@in-6-ylowyditkss:cyziohexyl]-3-

( M- F1+rE o
NPIPEBISAREORONAMISS:) - N (4- 1 uor o- benzy1) - 4- met hyl - b
(elz‘l??ﬁ-Métﬁ)ﬂnﬁﬂk@el ,iﬂ)hﬂir02§bcﬂ1ir%lin-6-y|oxy)-t(ans-cylcIohexyl]—2-

, 2-di met hoxy-et hyl)-(4-fl uoro-benzyl)-amne (1) were
dippssidined-ylacetamide, of di chl or onet hane. 20 nlL of

DALIELAETES PR e R R SR e

agifraliditi-appsepiombmideact i on was all owed to warmto
roomte&gerature and stirring was. conti nued unti

|
c bhlAet/sChleraalsoxerip? -Silygroixaauireitn®-ysye-cissayalphexyll-2-
Mhifeofn-Wa-AMREIRRlet Wi ce wi th 2M hydrochl oric aci d,

twce Wwth sodi um bl carbonate sol ution and once with

b6 €S, 38)S-Anyaoicy clopgatylovag-2H-ised)uinadin- tregeesi um

sul ~.evaparated to dryn nd e. obt ai pned crude

BT AR o Elprap ST EachiBro- 2 s AaL BER Ao o

y' af @ . q il Rt =

) 6 #5 SRR AtiRk- GRBRoR ) T DU e T o

260819, 3R)53EACTNERYODDEDVIAEY-7-chloro-2H-isoquinolin-1-one,
6-((cis-4-Amino-cycloheptyloxy)-7-methyl-2H-isoquinolin-1-one, or

7-Chloro-6-(cis-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one,

~ or their stereoisomeric forms and/or their pharmaceutically acceptable salts.

In another embodiment the present invention relates to a compound of formula (I) or

(I'y independently selected from the group of

49
54
55

6-(cis-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one,
6-(3-Amino-cyclobutoxy)-7-chloro-2H-isoquinolin-1-one,

cis-6-(3-Amino-cyclobutylmethoxy)-7-chloro-2H-isoquinolin-1-one,



44 6- Fl uoro-isoquinoline (3) 41.6 g of Al Cl13 were
suspended in 400 nL of dichloronethane. At room

W0 esopOrEsUre, a solution of 22.95 ¢ PCT/EP2007/011164
N- (2, 2-di met hoxy-ethyl ) -N-(4-fl uoro-benzyl)-4- et hyl be
nzenesul fonam de (2) in 150 of di chl or onet hane was

added. Stirring was continu at room tenperature
overni ght, the solution was poured on ice, the |ayers
wer e separated, the aqueous phase was extracted tw ce
56 wifransi- &}Amloqmynmemdmmm)ﬂewbrmaHeasngncllméy@n@.
hen extract sodi.um. bi,car bonat e
62 WEF@t gyno '?KQOBFEE%VEWI'@%P %\Eés%‘l‘li"@a |er cfnemagnem um
65 Sl5|-(f1aB€nzﬁd>$PWc¢ﬂ&6 @m@mmsmawﬂ 1propicytivedtytdmiee,
pro uct urif silica gel

66 ¢ r@n&w-émrppvbcw@cpqulgxm?@h rogddirnsindgin-Rone,

68 252 BBt R Plan R AT BRI T o3 S atnsone,
69 3° 7C®h|@r@64(5témqraamhera praisivgeloottytoxy)-LHeisoqailind -vas,

prsgared bé the sane reaction sequence as used for the
70 syriehlose-6-(is-8-1$9rroPylamiBe sy AloPUIRXY)-2H-ispauinalin7iropen

71 R e B Ey PEnbhAolh opg,

72 ( B3@B- t?antIethlbnﬂno*dyobbuﬁ;ﬁyl)—ﬂemtdercsﬁblusomhlnnhan-(14()ne

di sso)J.ved j.n 500 ni of Ioro thane. At _ room
73 | B sl B oy o8 S dsppaaoln-1.0ne,
74 PYLORRESIEC(RHEAs-ALN Ia‘fﬁh@-@@%@:t&fw JHLR JHuKiSHne1 BRS or

stirred at roomtenperature until conplete conversion
75 i 3-Ghlore-be(@-trins-diethWamine-eyclpbutaxy)-2akisogainofini t-ened

or thelE SRBEE AT BACIPEPE SOUIch AN BAPBRGR LBy AEPERED At

(CompdYRHTUNEHEr GiedRfer reteraReef he aqueous phase was
extracted twce with dichloronethane. The organic

phases were dried with magnesium sulfate and WD

As mé&@%rﬁéé&g’rﬁ\@f ﬁﬁ%&‘?’% ﬁ&%%@%ﬂé@gﬁc@ﬂégég%ﬂuﬁgﬁt SWhich contain

prefefretl! ARre Pudfietredaimazt préférredQ)r@(emMa(yl\@éﬂm&br@ of compounds
Detected mass; 198.1/200.1 MH—I+? 2.6 (12
accorgifg 1o the inventian. ene- 9’1 mereot 3bat W%WOHESQE‘B)G%’@ 5("’96 of its
e f
prefelfRl "3 pFirerRq’ it pER ghien RS calilell ot oriPbne or
some/vafsthpcapeedlcaieﬁmatjon'ﬁwhmqwemnmnisﬁd hqnutsvdefneMbnaahdcare
? é% times with dichloronethane. The conbi ned organic
specifig} @OVGere dried with rmagnesi um sul fate and
evaporated to yield 2.91 g of the title conpound,
whi ch was used without further purification. Rt = 2.34
Isoquinalinehgttistitution. pattarads eumbesed ageardii@tcsl P AMrHies;
7- Chl oro-6-fl uoro-2Hi soqujnolip-1-one (7) 0 41.13 g
(190.4 mmol ) 1, 7-dichl oro-%-fl ydro-i soqui nol i ne (6)
were dissolved in 670 B of\g cbacid. After
addition of 148.8 g (1. b nol amoni um acet at e,
the solution was stirretlaiAQ0.£€ 7After 3 h, the
sol vent was renoved unaer educgd pressure and the
resi due was poured into water he aqueous phase was
extracted three tinmes with dichl oronethane, the
conbi ned organic | ayer was washed wth saturated
All referdhoes 1o ‘Ganipoaidés sofl fatrala @ner ¢nt hereinkifterdefardo compound(s) of
sodi um sul fate and eva&ééat ed to dryness. The cru

the fosrada e ohdls) 8% geselinad@kove: @RddhRyIP sgevq?élyt%@sp%@'e salts,
and/df' 8 Itﬁ'e &été?’go@omerfcr?@rrﬂ@%& Q%I@éjé'ﬁ& sgﬁ@iﬁé“f-’"hy@no’i’o@cally

tal ned upon eva lon an I ca
functmhabdarhm;ivepms dﬁsdrbedﬂtﬁremrarlelajsmmcluded




The precipitate was filtered and dried to yield 9.91 g

of the title conmpound. Rt = 1.33 mn (Method B).
wDeisorsdl mass: 198.0 (MrH+). WO PCT/EP2007/011164

2008/ 077551PCT/ EP2007/ 011164 46

6- Fl uor o-i soqui nol i none (8) 2_2 4.8 nmL (90.3 mmol, 1.5

eq.) of thionyl chloride was“added portionw se to a

solution of 10 g (60.2 nmol) of 3-fluoro cinnamc acid

in 44 m of chloroformand 1 mM of DW. The reaction

was heat ed to reflux for 2.5 h. Then the solvents were

PharaEhtially areehidiie salie 85 fopobPisot thed firulid IRt 5 mean botn
their @@éﬂ\l@ﬁh@rm&gaﬂﬁﬁséﬁssé@bé@ﬁ)beg |ﬂ§éhﬁélrl\%é?rg§ Z‘}\@ﬁlg\acéﬁtl&l Sciences

(17thgskion, mwemmwam) Hecatisht the abysicalansicwsmical staility and

e ShEBTFL S HeTelEEidi90en G o8 EpdlRiEraR LRl ppiecsim

calcivrahdagldatbnidme atisX preferames I@?Momtablc?g}onbs afterali£to salts of
followed by 40 nL of brine. After drying over Na2SO4

maleigaeid,; fumadici anid, supcific geidy mﬁ{@raﬂld et?H@F'C \ﬁélcb nethylguliaaic acid,

nyarqRRRE g SRl SR ogh SR B SBPEV 4t B Shitonic acids,

for exanopleeas hyldrecslorides dnyd:robtcmmdesgphdm)rmzesj esulfatgshenyl
t he remaini ch ?1 was added

methgHoS YRS oS AGSHPRATES et T RGeS Matains, dpconates, and
salts bf hRIHY hcrigl Bfanét'ﬂlrzﬂ%dgesqr é‘r@&@]&'acﬁié“ Yhe &e}bh%fe‘ﬁ“@f

reaction can be observed during the addition.
pharmeaewthaﬂymseptabde sdlts romaecmpeund@Dohihedosnuk (I)2@0(| ¢.which are

capafis, & szt ‘nPBERg AR S Pipnie o i, [4KsEaegy n a manner
knowRlperRs The erﬁ;Bblﬂidseéf the fytrelE (P- f@ﬁn@kté’él(etdﬂealt miekf, alkaline earth

metagggmlzﬁbgmmaﬁg%g% gz:\altséaimﬂs bgsiciepgant igh fesg)
hydrow?ile?sogé{' n7a§és1 Pﬁé}épg,gpeg %ilz%an%fété'g a?\g Ha 8 lr%?nc bases, for

enz e vvere a

exanfpll!@tr&ﬁé‘dhvh dﬁftnét@@)lamnéleﬂ;{&nmmhlheoﬂ|ethanolam|ne or triethanolamine,
6- fl uoro-i soqui nol i none (8) and 368 ngy (1.36 mmol, 1,2
tromq;al)no(gpr elsedapic amineraciss, favrexample M%t’ﬂ%r%”m@esﬂrﬁ* gine. Where

the c{)rﬁ?oanas ?Pthd ﬁ?ﬁ‘\uﬁ’é’ms Wg)n iR e db E?@ gﬁflﬁfé R4 d%gg%écg%tnon salts

ered, was t'er to'yle
can atdo beepreparled witimpivomgl acidls. Sultalflé pharm@deuticallyBcceptable acid
nmass: 284.

additph a1 185 COMARLNSS OF M iTHBRyoB & 57s ofinasaRfie Asids such as

hydro’ehﬂﬂﬁ: ad8) threro?ﬁ@,_PhBQpﬁdrR:mmeta hosphoric, nitric and sulfuric acid,
chl oro-6-f1 uoro- I soqui nol in-1-one (7) the title

and Qf@ﬁgwun@q@ssmmrfedexwmplﬁmangm Aeidp benzerdsulionis, ideadoic, citric,

ethar{e%;ulfgrﬁ.‘jg:l H,l%rigré% 4(;9%95%2(1% m%‘s%\’t&@ﬂagﬁ%“' A lbll(gt]é @a?elc malic,
methaMidtitfonicl sBeBiaid, ?ﬁwlﬁer@ﬁuﬁbﬁrcearfd PtaPicifafiui nol i ne
(11) 14.74 g (7

7-chl or o- 6-fl uor o- 2I—|-|squ| nolin-1-one (7) were

sals 58 et Bed ATyl UL Ao 458 AL b,
trifluoré&cetatatiewiod bemngyithindhe deaméwerknofthelitvemsnsds useﬁdl
at 80 Cfor 3 h. After coqling down to room

interrpesigtasdionihe Praparalie o BHNHEAON Y RRAMECPHiFally ageeptable salts
and/dcr'f&}#?é f NGRhEMPRARL fiff-ex gﬂ%% ﬁ'ﬂn%eawﬁ@crﬁio%§°| ved in

or onet hane 'and Washe wat er led with
The tengripsysiotogidallpfencliothatdapataes dlseﬁlheadalnpefers itcahyon

physigWI%{)Ia t\ég J;Fr%/%tl av V\‘é"ﬁﬂ%ﬁ@ tﬁjgefgt I tllg (Per(l) of the

288.1/290. 1 (M+H+) .



WD 2008/ 077551PCT/ EP2007/ 011164 0 2.19 g (10.2 mmol)
of cis-(4-hydroxy-cycl ohexyl)-carbam c acid tert-butyl
we@3as/07xer e di ssolved in 20 m of dinethyl acepPerER®)7/011164
Under argon at nosphere, 814 ng (20.4 nmol) of sodium
hydri de (60% were added and he m xture was stirred
at roomtenperature. After 39 mn, a solution of 2.0 g
(9.26 mmol ) of 1, 7-dichloro-6- quoroisoquinoIine (6)
in 5 mM of dinethyl acetam de was added and stirring
inventies, fnnrQXiarruﬂel aat N+axide, Wﬁpleroatadreinisftratien tod ehmapnrdabsuch as, for

o 2 S G52 IR BB A o

or (I Féﬂérﬁ%@tr\?@heaaﬂolﬁétﬁé’r‘éﬁﬁenper ature and 30 minutes at
C to achi eve conpl ete conversion. The sol vent was

rennved in vacuo and the residue was taken up in

Phys SN URR, P aliTr Mol by ghfieCcompapiis.gf the
inventivApas Akecribdd) forexampled irfH. Diidat dtaal S ICHEN. Pharm. Bull. 1994, 42,

i nternmedi ate
57- 6%.%@&@5&&9%@ metahoiized inswiyaita @ ¢ampound of the invention.
TS 1 ' igditert-butyl ester. The
Thesgrﬁ)t er %l@\%g msg%lyégg?a%}éﬁ?ﬁ&rrng)tthanol and treated
vvlth 2 NHC at roomtenperature. After stirring for 2

t er ction m xture S duste to . alkaline pHDb
The IR PS40 BTN BSST (o TormTHaa L0107 aki IndRe TPETLSY dokir

sterebféoﬁf&iéofoﬁﬂg WhRN iRSludEG ke P?é%%?é’rplc'}nﬁ&@r%@ob re enantromers
tration and evaporation o trate y|e
and (haﬁteceqmelerarw mixtbhreshthessofpuri fi ed by preparative
HPLC. The obtained trifluoroacetate was dissolved in 2
N HCl . Final |yophilization gave 433 ng of the title
The SFRthBYRN Mo ist ol
m mass: 293. 2/ 292%86:%!\/)}?&@ \?&ldﬂsrbdlwbm%t@forms, for
examplezas amairhogs @ndargstallipg, pplymesphousi foopa. Al petyngrphous forms

of the foPRAE S Teller btoradinin tho haawarkaf gipengn and are

a furthepagpeqriof thetirfvkaiean- 8- ol were dissolved in 50 m of
di met hyl acetam de and 695.2 ng (17.4 nmmol) of sodium

hydride (60% were added. After stirring for 30

If radf@a‘%‘é@tﬁ&rtﬁ%‘gnzy Xy_@fﬁ'iﬁf‘eoﬂra?loe urg:}ggl of qr%ll%o of%ﬁe formula

(I or (Ilﬂ)hemnﬁ@ afll, irfepeinaiently of anetamotite, hage ﬂtéietdat@dlmeamng and be
s continued at roomtenperature. After 1 h
rdentrpﬂLo ﬁg -was renmoved under reduced pressure. The
resi due was di ssolved in dichloronethane and washed
with water. The organic |ayer was dried with nmagnesi um
The teumns$ 4€ ¢-Cpalkat, dpqrGn dkyl Wl B ayaltcgl, 8C 3T g)alikdyl ahe the ude
product, which was used without further purification.

correwo&pozwdang atkilepegubstitugnts pee vodestordas adwrgcqmpmr)esrdue
which &%b%ﬁr@egb(r% gﬁgg(;‘ﬁxf%hgme)&‘lb?ﬁeh%ﬁéﬂgg' ”9' 3”4 5 0é1e7 or8

carboh—éiemsy Ir@sgechelyl O’h(s- &s6 pplids e aRYIrrodpdotacs 8s vl SDbstrtuent
)I i soqui nol i ne crude pro uctbrwere stirred in
on ang heerfgreum frq@e%aw'%ﬂba'of earowe& alkyiper-alkn er aAQ(@n
rea E on m xt re was %oured

Ce)alRYADEi PP BERAREP S 6P Un o6 D APHILBRREPRTPles of alky

arous AL LIRNSrebRE TR o B i an oo

groupsaisqpmmﬂl |edbbbyl pr-aRARdbiuye |§!Eﬁéﬁtleheepént$l4 m-ﬂrmethylbutyl 2-
ected nass: arting

methrﬂpe'h'rybr%mﬂmp%&wl M%rbmc&wl é&qt bytydr er Fﬁﬂ pﬁntvl o‘Hbyl or
F
Ay le P o RO PR h B G BB more, e.g.
descrl bed bel ow: General procedure for the reductive
am nation reaction: 0.46 nmol of a suitable am ne were
di ssolved in 10 m of methanol. After addition of
erI ecuI ar Si eves 4 A 92 3 g (0.57 rrrrol) of trrethyl

NN N . N = —



The obtained trifluoroacetates were stirred in 2 N
HC / et hanol , evaporated, dissolved in water and
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hydrochl ori des. Boc-protected products were
deprotected during the evapgé tion of the HPLC- product
fractions, which contained 0% TFA, or during the
subsequent stirring in 2 N HO/nmethanol. See Table 1
51 pog COCOCO[uiw /18 CV o) (6 COc) N a [iow 6]
alkyl grarps-may lbefluprinated, .e.gcperdluorinated. Examples of halogenated alkyl

groups are CF3 and CH2CF3, OCF3, SCF3, or -O-(CF2)2-O-.

Alkenyl are, for example, vinyl, 1-propenyl, 2-propenyl (= allyl), 2-butenyl, 3-butenyl, 2-
methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexenyl or 1,3-pentadienyl.

Alkynyl are, for example, ethynyl, 1-propynyl, 2-propynyl (= propargyl) or 2-butynyl.
Halogen means fluoro, chloro, bromo or iodo.

(C3-Cg)cycloalkyl groups are cyclic alkyl groups containing 3, 4, 5, 6, 7 or 8 ring
carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cyclooctyl, which
can also be substituted and/or contain 1 or 2 double bounds (unsaturated cycloalkyl
groups) like, for example, cyclopentenyl or cyclohexenyl can be bonded via any carbon

atom.

A (Cg-C1p)aryl group means an aromatic ring or a ring system which comprises two

aromatic rings which are fused or otherwise linked, for example a phenyl, naphthyl,
biphenyl, tetrahydronaphthyl, alpha- or beta-tetralon-, indanyl- or indan-1-on-yl group.
A preferred (Cg-C1)aryl group is phenyl.

A (C5-C1p)heterocyclyl group means a mono- or bicyclic ring system in which one or

more carbon atoms can be replaced by one or more heteroatoms such as, for example
1, 2 or 3 nitrogen atoms, 1 or 2 oxygen atoms, 1 or 2 sulfur atoms or combinations of
different heteroatoms. The heterocyclyl residues can be bound at any positions, for
example on the 1-position, 2-position, 3-position, 4-position, 5-position, 6-position, 7-
position or 8-position. (C5-C1g)heterocyclyl groups may be (1) aromatic [= heteroaryl

groups] or (2) saturated or (3) mixed aromatic/saturated.

Suitable (C5-C1g)heterocyclyl group include acridinyl, azocinyl, benzimidazolyl,

benzofuryl, benzomorpholinyl, benzothienyl, benzothiophenyl, benzoxazolyl,
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benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
carbazolyl, 4aH-carbazolyl, carbolinyl, furanyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, chromanyl, chromenyl, chromen-2-onyl, cinnolinyl,
decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuran, furyl,
furazanyl, homomorpholinyl, homopiperazinyl, imidazolidinyl, imidazolinyl, imidazolyl,
1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl), isothiazolyl,
isoxazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl,
oxazolyl, oxazolidinyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl,
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
prolinyl, pteridinyl, purynyl, pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyl,
pyridazinyl, pyridonyl, pyridooxazoles, pyridoimidazoles, pyridothiazoles, pyridinyl,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, 6H-1,2,5-thiadazinyl, thiazolyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thienyl, triazolyl,
tetrazolyl and xanthenyl. Pyridyl stands for 2-, 3- and 4-pyridyl. Thienyl stands both for
2- and 3-thienyl. Furyl stands both for 2- and 3-furyl. Also included are the
corresponding N-oxides of these compounds, for example, 1-oxy-2-, 3- or 4-pyridyl.

Substitutions in (C5-C1g)heterocyclyl residues can occur on free carbon atoms or on

nitrogen atoms.

Preferred examples of;_(C5-C1o)heterocycIyl residues are pyrazinyl, pyridyl,
pyrimidinyl, pyrazolyl, morpholinyl, pyrrolidinyl, piperazinyl, piperidinyl, thienyl,
benzofuryl, quinolinyl, tetrazolyl and triazolyl. A preferred (C5-C1g)heterocyclyl residue
is a (C5-Cg)heterocyclyl.

(Cs-C1p)aryl and (C5-C1q)heterocyclyl groups are unsubstituted or, if not stated

otherwise, substituted one or more times, preferably one to three times, by suitable

groups independently selected from halogen, OH, NO7, N3, CN, C(O)-(C1-Cg)alkyl,
C(0)-(C1-Cg)aryl, COOH, COO(C1-Cg)alkyl, CONH2, CONH(C1-Cg)alkyl, CON[(C1-
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Cg)alkyl]2, (C3-Cg)cycloalkyl, (Cq-Cg)alkyl, (C1-Cg)alkylene-OH, (C4-Cg)alkylene-
NH2, (C1-Cg)alkylene-NH(C1-Cg)alkyl, (C1-Cg)alkylene-N[(C1-Cg)alkyl]2,
(C2-Cg)alkenyl, (C2-Cg)alkynyl, O-(C1-Cg)alkyl, O-C(O)-(C1-Cg)alkyl, PO3H2, SO3H,
S02-NH2, SO2NH(C1-Cg)alkyl, SOoN[(C1-Cg)alkyl]2 , S-(C1-Cg)alkyl;SO-(C1-
Cg)alkyl, SO2-(C1-Cg)alkyl, SO2-N=CH-N[(C1-Cg)alkyl]2,

C(NH)(NH2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyll2, NH-C(O)-(C1-Cg)alkyl,
NH-C(0)O-(C1-Cg)alkyl,

NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1g)aryl, NH-SO2-(C5-C1g)heterocyclyl, N(C1-
Cg)alkyl-C(0O)-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cg)alkyl,
N(C1-Cg)alkyl-C(O)-NH-(C1-Cg)alkyl],

(Ce-C10)aryl, (C1-Cg)alkylene-(Cg-C1p)aryl, O-(Cg-C1p)aryl,
O-(Cq-Cp)alkylene-(Cg-C1q)aryl, (C5-C1g)heterocyclyl,
(C1-Cg)alkylene-(Cs-C1qg)heterocyclyl, O-(C1-Cg)alkylene-(C5-C1g)heterocyclyl,
wherein the (Cg-C1g)aryl or (C5-C1g)heterocyclyl may be substituted one to 3 times
by a group independently selected from halogen, OH, NO2, CN, O-(C1-Cg)alkyl, (C1-
Cg)alkyl, NH2, NH(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, SO2CH3, COOH, C(0)O-(C1-
Cg)alkyl, CONH9, (C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-(Cg-C1g)aryl,
O-(C1-Cg)alkylene-(Cg-C1q)aryl; or wherein (Cg-C1q)aryl is vicinally substituted by a
0O-(C1-Cgy)alkylene-O group whereby a 5-8-membered ring is formed together with the

carbon atoms the oxygen atoms are attached to. Aryl or heterocyclyl substituents of

(Cg-C1p)aryl and (C5-Cq1p)heterocyclyl groups may not be further substituted by an

aryl or heterocyclyl containing group.

Preferred substituents for (Cg-C1q)aryl groups are (C1-Cg4)alkyl, O-(C1-C4)alkyl,
O-phenyl, phenyl, C(O)O-(C1-Cg)alkyl, C(O)OH, C(0)-(C1-C4)alkyl, halogen, NO»,
SO2NH2, CN, SO2-(C1-Cyg)alkyl, SO2-N=CH-N[(C1-Cg)alkyl]2, NH-SO2-(C1-
Cg4)alkyl, NH2, NH-C(O)-(C1-C4)alkyl, (C3-Cg)cycloalkyl, (C1-C4)alkyl-OH,
C(O)N[(C1-Cyg)alkyl]2, C(O)NH(C1-Cg)alkyl, C(O)NH2, N[(C1-C4)alkyl]2, (C1-
C4)alkylene-(Cg-C1)aryl, wherein the (Cg-C1g)aryl may be further substituted one to
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three times, preferabyl once, by (C1-C4)alkyl, (C1-C4)alkylene-O-(C1-Cg)alkyl,
(Ce-C1p)aryl O-(C1-Cg)alkyl-(Cg-C1p)aryl, or may be vicinally substituted by a
0O-(C1-C4)alkylene-O group whereby a 5-8-membered ring is formed together with the
carbon atoms the oxygen atoms are attached to. More preferred substituents for (Cg-
C1p)aryl are halogen, CN, phenyl, O-phenyl, NH-C(O)-(C1-C4)alky! especially
NH-C(O)-CH3, C(0O)-(C1-C4)alkyl especially C(O)-CH3z, C(O)-O(C1-C4)alkyl especially
C(0)-OCHg3, (C1-Cg4)alkyl especially CH3 or CF3, O-(C1-Cg4)alkyl especially O-CH3
S02-NH»7, SO2-(C1-C4)alkyl especially SO2-CH3 or SO2-CF3; or SO2-N=CH-
N[(C1-Cg)alkyl]2 especially SO2-N=CH-N[(CH3)2.

In monosubstituted phenyl groups the substituent can be located in the 2-position, the
3-position or the 4-position, with the 3-position and the 4-position being preferred. If a
phenyl group carries two substituents, they can be located in 2,3-position, 2,4-position,
2,5-position, 2,6-position, 3,4-position or 3,5-position. In phenyl groups carrying three
substituents the substituents can be located in 2,3,4-position, 2,3,5-position, 2,3,6-

position, 2,4,5-position, 2,4,6-position, or 3,4,5-position.

The above statements relating to phenyl groups correspondingly apply to divalent
groups derived from pheny! groups, i.e. phenylene which can be unsubstituted or
substituted 1,2-phenylene, 1,3-phenylene or 1,4-phenylene. The above statements
also correspondingly apply to the aryl subgroup in arylalkylene groups. Examples of
arylalkylene groups which can also be unsubstituted or substituted in the aryl subgroup
as well as in the alkylene subgroup, are benzyl, 1-phenylethylene, 2-phenylethylene, 3-
phenylpropylene, 4-phenylbutylene, 1-methyl-3-phenyl-propylene.

Preferred substituents for (Cg5-C1g)heterocycly! groups are (C1-Cg4)alkyl,
O-(Cq-Cgy)alkyl, (C1-C4)alkylene-phenyl, halogen, (C4-C4)alkylene-O-(C1-Cg)alkyl,
(Cs-C1p)heterocyclyl, (C1-Cg4)alkylene-N[(C1-C4)alkyll2, or (Cg-C1g)aryl, wherein the
(Ce-C10)aryl may be further substituted by halogen, (C1-C4)alkyl, O(C1-Cg4)alkyl,
(C1-C4)alkylene-O-(C1-Cg)alkyl, O-(C1-Cg)alkyl-(Cg-C1p)aryl, or may be vicinally
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substituted by a O-(C1-C4)alkylene-O group whereby a 5-8-membered ring is formed

together with the carbon atoms the oxygen atoms are attached to. More preferred

substituents for (Cg-C1g)heterocycly! groups are (C1-Cg4)alkyl, O(C1-C4)alkyl, halogen

or phenyl, wherein the phenyl may be further substituted one to three times, preferably

once, by halogen, (C1-Cg4)alkyl or O-(C1-Cg4)alkyl.

The general and preferred substituents of (Cg-C1g)aryl and (C5-C1g)heterocyclyl
groups may be combined with the general and preferred definitions of Rq, R2, R3, R4,
Rs, Re, Rg', R7, Rg, n, m and L as described above.

The present invention therefore also relates to the compounds of the formula (1) or (1)
and/or their pharmaceutically acceptable salts and/or their prodrugs for use as
pharmaceuticals (or medicaments), to the use of the compounds of the formula (1) or
(I"y and/or their pharmaceutically acceptable salts and/or their prodrugs for the
production of pharmaceuticals for the treatment and/or prevention of diseases
associated with Rho-kinase and/or Rho-kinase mediated phosphorylation of myosin
light chain phosphatase, i.e. for the treatment and/or prevention of hypertension,
pulmonary hypertension, ocular hypertension, retinopathy, and glaucoma, peripheral
circulatory disorder, peripheral arterial occlusive disease (PAOD), coronary heart
disease, angina pectoris, heart hypertrophy, heart failure, ischemic diseases, ischemic
organ failure (end organ damage), fibroid lung, fibroid liver, liver failure, nephropathy,
including hypertension-induced, non-hypertension-induced, and diabetic
nephropathies, renal failure, fibroid kidney, renal glomerulosclerosis, organ
hypertrophy, asthma, chronic obstructive pulmonary disease (COPD), adult respiratory
distress syndrome, thrombotic disorders, stroke, cerebral vasospasm, cerebral
ischemia, pain, e.g. neuropathic pain, neuronal degeneration, spinal cord injury,
Alzheimer’s disease, premature birth, erectile dysfunction, endocrine dysfunctions,
arteriosclerosis, prostatic hypertrophy, diabetes and complications of diabetes,
metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation,

autoimmune diseases, AIDS, osteopathy such as osteoporosis, infection of digestive
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tractst witly BacteriaEsepsisxatcertemelagpment and progression, e.g. cancers of the

breast, colon, prostate, ovaries, brain and lung and their metastases.

The present invention furthermore relates to pharmaceutical preparations (or
pharmaceutical compositions) which contain an effective amount of at least one
compound of the formula (1) or (I") and/or its pharmaceutically acceptable salts and a
pharmaceutically acceptable carrier, i. €. one or more pharmaceutically acceptable

carrier substances (or vehicles) and/or additives (or excipients).

The pharmaceuticals can be administered orally, for example in the form of pills,
tablets, lacquered tablets, coated tablets, granules, hard and soft gelatin capsules,
solutions, syrups, emulsions, suspensions or aerosol mixtures. Administration,
however, can also be carried out rectally, for example in the form of suppositories, or
parenterally, for example intravenously, intramuscularly or subcutaneously, in the form
of injection solutions or infusion solutions, microcapsules, implants or rods, or
percutaneously or topically, for example in the form of ointments, solutions or tinctures,

or in other ways, for example in the form of aerosols or nasal sprays.

The pharmaceutical preparations according to the invention are prepared in a manner
known per se and familiar to one skilled in the art, pharmaceutically acceptable inert
inorganic and/or organic carrier substances and/or additives being used in addition to
the compound(s) of the formula (1) or (I") and/or its (their) pharmaceutically acceptable
salts and/or its (their) prodrugs. For the production of pills, tablets, coated tablets and
hard gelatin capsules it is possible to use, for example, lactose, corn starch or
derivatives thereof, talc, stearic acid or its salts, etc. Carrier substances for soft gelatin
capsules and suppositories are, for example, fats, waxes, semisolid and liquid polyols,
natural or hardened oils, etc. Suitable carrier substances for the production of
solutions, for example injection solutions, or of emulsions or syrups are, for example,
water, saline, alcohols, glycerol, polyols, sucrose, invert sugar, glucose, vegetable oils,
etc. Suitable carrier substances for microcapsules, implants or rods are, for example,
copolymers of glycolic acid and lactic acid. The pharmaceutical preparations normally

contain about 0.5 to about 90 % by weight of the compounds of the formula (I) or (")
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and/or their pharmaceutically acceptable salts and/or their prodrugs. The amount of
the active ingredient of the formula (1) or (I") and/or'its pharmaceutically acceptable
salts and/or its prodrugs in the pharmaceutical preparations normally is from about 0.5

to about 1000 mg, preferably from about 1 to about 500 mg.

In addition to the active ingredients of the formula (I) or (I") and/or their
pharmaceutically acceptable salts and to carrier substances, the pharmaceutical
preparations can contain one or more additives such as, for example, fillers,
disintegrants, binders, lubricants, wetting agents, stabilizers, emulsifiers, preservatives,
sweeteners, colorants, flavorings, aromatizers, thickeners, diluents, buffer substances,
solvents, solubilizers, agents for achieving a depot effect, salts for altering the osmotic
pressure, coating agents or antioxidants. They can also contain two or more
compounds of the formula (1) or (I') and/or their pharmaceutically acceptable salts. In
case a pharmaceutical preparation contains two or more compounds of the formula ()
the selection of the individual compounds can aim at a specific overall pharmacological
profile of the pharmaceutical preparation. For example, a highly potent compound with
a shorter duration of action may be combined with a long-acting compound of lower
potency. The flexibility permitted with respect to the choice of substituents in the
compounds of the formula (1) or (1) allows a great deal of control over the biological
and physico-chemical properties of the compounds and thus allows the selection of
such desired compounds. Furthermore, in addition to at least one compound of the
formula (1) and/or its pharmaceutically acceptable salts, the pharmaceutical
preparations can also contain one or more other therapeutically or prophylactically

active ingredients.

When using the compounds of the formula (1) or (I") the dose can vary within wide
limits and, as is customary and is known to the physician, is to be suited to the
individual conditions in each individual case. It depends, for example, on the specific
compound employed, on the nature and severity of the disease to be treated, on the
mode and the schedule of administration, or on whether an acute or chronic condition
is treated or whether prophylaxis is carried out. An appropriate dosage can be

established using clinical approaches well known in the medical art. In general, the
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daily dose for achieving the desired results in an adult weighing about 75 kg is from
about 0.01 to about 100 mg/kg, preferably from about 0.1 to about 50 mg/kg, in
particular from about 0.1 to about 10 mg/kg, (in each case in mg per kg of body
weight). The daily dose can be divided, in particular in the case of the administration of
relatively large amounts, into several, for example 2, 3 or 4, part administrations. As
usual, depending on individual behavior it may be necessary to deviate upwards or

downwards from the daily dose indicated.

Furthermore, the compounds of the formula (l) can be used as synthesis intermediates
for the preparation of other compounds, in particular of other pharmaceutical active
ingredients, which are obtainable from the compounds of the formula |, for example by

introduction of substituents or modification of functional groups.

In general, protective groups that may still be present in the products obtained in the
coupling reaction are then removed by standard procedures. For example, tert-butyl
protecting groups, in particular a tert-butoxycarbonyl group which is a protection form
of an amino group, can be deprotected, i. e. converted into the amino group, by
treatment with trifluoroacetic acid. As already explained, after the coupling reaction
also functional groups can be generated from suitable precursor groups. In addition, a
conversion into a pharmaceutically acceptable salt or a prodrug of a compound of the

formulae (1) or (I') can then be carried out by known processes.

In general, a reaction mixture containing a final compound of the formula (1) or (I') or an
intermediate is worked up and, if desired, the product is then purified by customary
processes known to those skilled in the art. For example, a synthesized compound can
be purified using well known methods such as crystallization, chromatography or
reverse phase-high performance liquid chromatography (RP-HPLC) or other methods
of separation based, for example, on the size, charge or hydrophobicity of the
compound. Similarly, well known methods such as amino acid sequence analysis,
NMR, IR and mass spectrometry (MS) can be used for characterizing a compound of

the invention.
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Isoquinolinones can by synthesized via a variety of methods. The following general

schemes illustrate some of the possible ways to access isoquinolones, but do not limit

the present invention.

Y . Y
@ Y i (iii)
X X X
F N F AN F RN
/N:O_ ~N ~N
Y Y Cl Y oQ
() (\))] (vi)
X
F A
NH
Y
o}
(vii)
Scheme 1:

A suitably substituted aldehyde, for example substituted by X or Y being independently
from each other hydrogen, alkyl, alkoxy or halide attached in a suitable position, can
be reacted with a suitable compound such as for example an actal of
aminoacetaldehyde for example in a solvent like THF, chloroform or toluene under acid
catalysis by toluene sulfonic acid or another appropriate acid to give imine (ii) wherein
Q' can be for instance methyl or ethyl, which in turn can be cyclized by different
methods to the isoquinoline (iii). For example this can be done by Lewis acid catalysis
by suitable Lewis acids like titanium tetrachloride, ferrous halides, aluminium halides
etc. at temperatures ranging from ambient to 100 °C or by reducing the imine to the
corresponding amine by action of a suitable reducing agent like sodium borohydride,
converting the amine into an amide or sulphonamide by reaction with a suitable acid

chloride and subsequent cyclization to the isoquinoline by action of an appropriate
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lewis acid. The isoquinoline (iii) itself can then be converted to the corresponding N-

oxide (iv) by action of a suitable oxidative agent like hydrogen peroxide, m-chloro
perbenzoic acid or others at room temperature or elevated temperature. The N-oxide
(iv) can then be converted into the 1-chloro-isoquinoline derivative (v) by reacting it
with a reagent like phosphorous oxy chloride in or without presence of phosphorous
pentachloride. The derivative (v) can then be turned into suitable 1-alkoxy-derivatives
by reacting it with various alcohols Q-OH like methanol, ethanol or benzyl alcohol in
the presence of a suitable base like sodium hydride and in a suitable solvent like
dimethyl formamide, dimethyl acetamide or others. Alternatively (v) can be directly
converted into the isoquinolinone derivative (vii) by reacting it with a reagent like

ammonium acetate.

i X 0] i x Z\ 0] i X z
z OH S
NH
Y viii A Y L0

Scheme 2:

Alternatively isoquinolinones can be obtained by reacting suitable 3-formylated or
acylated fluorobenzenes (viii), wherein z is for example H or alkyl like methyl or ethyl,
with a reagent like triethyl phosphono acetate in the presence of a suitable base like
sodium hydride to give the corresponding cinnamic acid ester, which subsequently is
cleaved by action of a suitable base like potassium hydroxide, sodium hydroxide or
lithium hydroxide in a suitable solvent to deliver acid (ix). (ix) can then be converted to
the corresponding acid chloride by well known methods, which can be transferred into
the acid azide by reaction with sodium azide in a suitable solvent like ether, chloroform
or acetone in or without the presence of water. The corresponding azide then can be
converted into isoquinolinone (x) by reacting it in a suitable solvent like

diphenylmethane or diphenylether at suitable temperature.
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Scheme 3:

The above obtained 6-fluoro-isoquinolones, for example (vi), can be reacted with
suitable P¢/ P, substituted amino alcohols wherein P4/ P, are independently from each
other for example hydrogen, alkyl or a protecting group like for example Boc or
phthaloyl in the presence of base such as DBU, cesium carbonate or sodium hydride
to give the corresponding alkoxy substituted derivatives (xi). Eventually, this
conversion can already be performed at earlier stages of the synthesis (e.g. by
reacting a suitable intermediate). It is understood, that this may require in case of
unprotected isoquinolones protection on the nitrogen or oxygen of the isoquinolone
moiety by suitable methods, like reaction with suitably substituted alkyl or benzyl

halides in the presence of base.

The products like (xi) obtained via this method can then either be liberated or, if a
suitable amino functionality is present, be reacted with suitable aldehydes or ketones
in the presence of a reducing agent like sodium triacetoxy borohydride, sodium
borohydride or sodium cyanoborohydride in a suitable solvent and in the presence of a
water withdrawing agent like molecular sieves or a suitable ortho ester. This amino
group may have to be liberated in an initial step like for example acidic removal of Boc-
groups. Furthermore an amino group can be acylated by reacting it with a suitable acid
chloride in the precence of a base like triethyl amine or Hiinig’s base or by reacting it
with a suitable carboxylic acid in the precence of a base like triethylamine ot Hiinig’s
base and a coupling reagent like EDC, PyBOP or TOTU.
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It is understood that modifications that do not substantially affect the activity of the
various embodiments of this invention are included within the invention disclosed

herein.

LC/MS-Methods:

Method A:
Stationary phase: Col YMC Jsphere 33 x 2
Gradient: ACN+0,05% TFA : H,O+0.05% TFA

5:95(0 min) to 95:5(3.4 min) to 95:5(4.4 min)

Flow 1 mL/min
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wer e subsequently added at 0 C 6.749 (66.6 nmol) of

triethylamne in 10 m of aclﬁone followed by 7.83 g

(72.2 mmol ) of ethyl chlorofdormate. After stirring for

2 hat 0to5C a solution of 4.0 g (61.1 mml) of

sodiumazide in 9.5 nm of water was added. After
MethediB:ring for 1 additional h the reaction m xture was

.poured onto 200 |.C ter,,ang extraced tw ce
Statiqfjary, PAAFGr of or m r&ﬂg'ﬂbg‘%ﬂ\ﬁ%r%ﬁgg‘e was dried over
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di phenyl et her, V\h1| ch had been preheated to 245 C.
After conplete add {0 it was stirred for another 1 h
at 230 - 250 C. After cooling down to 150C the
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Methgd Cer further cooling in an ice bath the precipitated
. s filt [
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then 8.92 g (56.9 mmol) of 4-nmethoxybenzyl chl ori de.
Aflter stirring at roomtenperature for 90 mnutes the
MethodIxt i on mixture was poured into 600 m of water,

Statiqﬂdrflbﬂﬁsépr 1 h, @adrmbessphere B3SC2 i tated product was
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Flow net hoxy- benzy1) - 38 HYPID2H i soqui nol i n- 1-one.  d)
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-met hyl - 2H-i soqui nol i n-1-one (25) 2.64 g (6.7 mmol ) of
6- (trans-4-am no-cycl ohexyl oxy) - 2- (4- net hoxy- benzyl) -7
-met hyl- 2Hisoquinolin-1-one and 15.3 g (134.5 mmol)
of trifluoroacetic acid were heated for 2 h in a
m crowave oven at 150 C. Then the excess
trifluoroacetic acid was distilled off in vacuo and
the residue was diluted with 130 Ml of 1 M
hydrochl ori c acid. The aqueous phase was washed wth
di chl oronethane 3 tines and then it was freeze dried
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12.4 g of 4-fluorobenzaldehyde were dissolved in 100 mL of toluene and reacted with
10.5 g of 2-aminoacetaldehyde dimethylacetal and 1.90 g of p-toluenesulfonic acid
monohydrate for two hours at a Dean Stark apparatus. The solution was allowed to
cool down, extracted with saturated sodium bicarbonate solution, water and brine,
dried over magnesium sulfate and evaporated to dryness. The crude product was
dissolved in 100 mL of ethanol. 1.89 g of sodium borohydride were added portionwise.
Stirring was continued overnight. For workup, acetic acid was added until no gas
evolution could be observed. Then the solution was evaporated to dryness, taken up in
dichloromethane and washed twice with water. The organic layer was extracted with
brine, dried over magnesium sulfate and evaporated to dryness. The obtained crude
product (20 g) was used for further reactions without purification. Ry = 0.86 min
(Method B). Detected mass: 182.1 (M-OMe’), 214.2 (M+H").

N-(2,2-Dimethoxy-ethyl)-N-(4-fluoro-benzyl)-4-methyl-benzene-sulfonamide (2)

O/
F
P
N~
//S
0

20 g of (2,2-dimethoxy-ethyl)-(4-fluoro-benzyl)-amine (1) were dissolved in 120 ml of
dichloromethane. 20 mL of pyridine were added. At 0 °C a solution of 23.8 g p-
toluenesulfonic acid chloride in dichloromethane was added dropwise. The reaction
was allowed to warm to room temperature and stirring was continued until conversion
was completed. For workup, the reaction mixture was washed twice with 2M
hydrochloric acid, twice with sodium bicarbonate solution and once with brine. The
organic layer was dried over magnesium sulfate, evaporated to dryness and the
obtained crude product was purified by silica gel chromatography to yield 22.95 g of
compound 2 as an orange oil. R; = 1.71 min (Method C). Detected mass: 336.1 (M-
OMe).
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41.6 g of AICI; were suspended in 400 mL of dichloromethane. At room temperature, a

solution of 22.95 g N-(2,2-dimethoxy-ethyl)-N-(4-fluoro-benzyl)-4-methyl-

benzenesulfonamide (2) in 150 ml of dichloromethane was added. Stirring was

6-Fluoro-isoquinoline (3)

continued at room temperature overnight, the solution was poured on ice, the layers
were separated, the aqueous phase was extracted twice with dichloromethane and the
combined organic layers were then extracted twice with sodium bicarbonate solution.
The organic layer was dried over magnesium sulfate, evaporated to dryness and the
obtained crude product (8.75 g) was purified by silica gel chromatography to yield 2.74
g of compound 3. R; = 0.30 min (Method C). Detected mass: 148.1 (M+H").

7-Chloro-6-fluoro-isoquinoline (4)

N
cl =

Starting from 3-chloro-4-fluoro-benzaldehyde, the tittle compound was prepared by the

same reaction sequence as used for the synthesis of 6-fluoro-isoquinoline (3). Rt =
0.77 min (Method A). Detected mass: 182.1/184.1 (M+H").

7-Chloro-6-fluoro-isoquinoline 2-oxide (5)

0
cl ANso-

25 g (137.7 mmol) of 7-chloro-6-fluoro-isoquinoline (4) were dissolved in 500 ml of
dichloromethane. At room temperature, 50.9 g (206.5 mmol) of m-chloro perbenzoic
acid (70 %) were added and the mixture was stirred at room temperature until
complete conversion is achieved. For workup, the precipitate was filtered off and
washed with dichloromethane. The filtrate was washed twice with sodium bicarbonate
solution. The layers were separated and the aqueous phase was extracted twice with

dichloromethane. The organic phases were dried with magnesium sulfate and
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evaporated. The so obtained solid material (18.4 g) was used without further
purification. R; = 0.87 min (Method C). Detected mass: 198.1/200.1 (M+H").

1,7-Dichloro-6-fluoro-isoquinoline (6)

F ] N
cl =N
Cl

2.6 g (12.0 mmol) of 7-chloro-6-fluoro-isoquinoline 2-oxide (5) were heated in 40 ml of
POCI; at reflux for 4 h. After the mixture had cooled down to room temperature, it was
poured on ice. The aqueous solution was extracted three times with dichloromethane.
The combined organic layers were dried with magnesium sulfate and evaporated to
yield 2.91 g of the title compound, which was used without further purification. R; =
2.34 min (Method A). Detected mass: 216.0/218.0 (M+H").

7-Chloro-6-fluoro-2H-isoquinolin-1-one (7)

=

HN
Cl

@)
41.13 g (190.4 mmol) 1,7-dichloro-6-fluoro-isoquinoline (6) were dissolved in 670 ml of
acetic acid. After addition of 148.8 g (1.90 mol) of ammonium acetate, the solution was
stirred at 100 °C. After 3 h, the solvent was removed under reduced pressure and the
residue was poured into water. The aqueous phase was extracted three times with
dichloromethane, the combined organic layer was washed with saturated sodium
bicarbonate solution and brine, dried over sodium sulfate and evaporated to dryness.
The crude product was crystallized from ethyl acetate/heptane to yield 14.85 g of the
desired product. Another 4.5 g could be obtained upon evaporation and silica gel
chromatography of the mother liquor.
The precipitate was filtered and dried to yield 9.91 g of the title compound. Ry = 1.33
min (Method B). Detected mass: 198.0 (M+H").
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6-Fluoro-isoquinolinone (8)

4.8 mL (90.3 mmol, 1.5 eq.) of thionyl chloride was added portionwise to a solution of
10 g (60.2 mmol) of 3-fluoro cinnamic acid in 44 ml of chloroform and 1 ml of DMF.
The reaction was heated to reflux for 2.5 h. Then the solvents were distilled to yield

11.4 g of the raw acid chloride, which was used without any further purification.

The acid chloride was dissolved in 45 mL of acetone. At 0 °C 8.03 g (123.5 mmol, 2
eq.) of NaN3; were added portionwise. Then 41 mL of water were added while the
temperature was kept below 5 °C. The reaction was stirred for another 1.5 h. Then 55
ml of chloroform were added. The mixture was washed with 80 mL of water followed
by 40 mL of brine. After drying over Na;SO4 aﬁd filtration, 14 mL of diphenyl ether
were added and most of the chloroform was removed in vacuo (without heating). A

total removal of the chloroform should be avoided.

The solution containing the azide, diphenyl ether and the remaining chloroform was
added dropwise at 260 °C within 15 minutes to a solution of 10 mL of tributyl amine in
97 ml of diphenyl ether. A vigorous reaction can be observed during the addition. The
reaction was stirred for another 20 minutes at 260 °C. After cooling to room
temperature 270 mL of n-heptane were added. The precipitated product was filtered off
and washed with ether to yield 5.65 g of the title compound. MS (DCI) Detected mass:
164.0 (M+H").

6-Fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (9)
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169 pL (1.24 mmol, 1.1 eq) of p-methoxybenzylchloride were added to a suspension of
200 mg (1.13 mmol) of 6-fluoro-isoquinolinone (8) and 368 mg (1.36 mmol, 1.2 eq) of
Cs,CO3 in 3 mL of DMF. The mixture was stirred for 2 h and then poured on ice. The
precipitate was filtered, washed with water and dried to yield 300 mg of the title
compound. R; = 1.76 min (Method B). Detected mass: 284.14 (M+H").

7-Chloro-6-fluoro-2-(4-methoxy-benzyl)-2H-isoquinolin-1-one (10)

N
Cl
0]

Starting from 7-chloro-6-fluoro-2H-isoquinolin-1-one (7) the title compound was
prepared following the protocol described for 6-fluoro-2-(4-methoxy-benzyl)-2H-
isoquinolin-1-one (9). R; = 1.66 min (Method C). Detected mass: 318.3 (M+H").

1-Benzyloxy-7-chloro-6-fluoro-isoquinoline (11)

= | F
N
N ci
o)

14.74 g (74.6 mmol) of 7-chloro-6-fluoro-2H-isoquinolin-1-one (7) were dissolved in
150 ml of toluene. After addition of 30.86 g (111.9 mmol) of silver carbonate and 15.31
g (89.5 mmol) of benzyl bromide, the mixture was stirred at 80 °C for 3 h. After cooling
down to room temperature, the reaction mixture was filtered and the filtrate was
evaporated. The residue was dissolved in dichloromethane and washed with water,
dried with magnesium sulfate and evaporated. Final purification by preparative HPLC
gave 11.63 g of the title compound. R; = 2.51 min (Method B). Detected mass:
288.1/290.1 (M+H").
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6-(cis-4-Amino-cyclohexyloxy)-7-chloro-2H-isoquinolin-1-one (12)

N
HN Cl H

2
o

2.19 g (10.2 mmol) of cis-(4-hydroxy-cyclohexyl)-carbamic acid tert-butyl ester were
dissolved in 20 ml of dimethyl acetamide. Under argon atmosphere, 814 mg (20.4
mmol) of sodium hydride (60%) were added and the mixture was stirred at room
temperature. After 30 min, a solution of 2.0 g (9.26 mmol) of 1,7-dichloro-6-fluoro-
isoquinoline (6) in 5 ml of dimethyl acetamide was added and stirring was continued at
room temperature. After 1 h, 2.0 g (18.5 mmol) of benzyl alcohol and 740 mg (18.5
mmol) of sodium hydride (60 %) were added. The reaction was stirred for 2 h at room
temperature and 30 minutes at 80 °C to achieve complete conversion. The solvent was
removed in vacuo and the residue was taken up in dichloromethane and washed twice
with water. After drying over magnesium sulfate, the organic layer was evaporated, to
furnish 4.44 g of the crude intermediate cis-[4-(1-benzyloxy-7-chloro-isoquinolin-6-
yloxy)-cyclohexyl}-carbamic acid tert-butyl ester. The intermediate was dissolved in
methanol and treated with 2 N HCI at room temperature. After stirring for 2 d, the
reaction mixture was adjusted to alkaline pH by addition of sodium hydroxide. The
solvent was removed in vacuo and the residue was stirred in ethanol. Filtration and
evaporation of the filtrate yielded a solid material, which was purified by preparative
HPLC. The obtained trifluoroacetate was dissolved in 2 N HCI. Final lyophilization gave
433 mg of the title compound as hydrochloride. R; = 0.89 min (Method B). Detected
mass: 293.2/295.2 (M+H").

1-Benzyloxy-7-chloro-6-(1,4-dioxa-spiro[4.5]dec-8-yloxy)-isoquinoline (13)

Z O
e
e A

O
O
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1.26 g ( 8.34 mmol) of dioxa-spiro[4.5]decan-8-ol were dissolved in 50 ml of dimethyl
acetamide and 695.2 mg (17.4 mmol) of sodium hydride (60%) were added. After
stirring for 30 minutes at room temperature a solution of 2.0 g (6.95 mmol) of 1-
benzyloxy-7-chloro-6-fluoro-isoquinoline (11) in 50 ml of dimethyl acetamide was
added and stirring was continued at room temperature. After 1 h the solvent was
removed under reduced pressure. The residue was dissolved in dichloromethane and
washed with water. The organic layer was dried with magnesium sulfate and
evaporated, which gave 3.30 g of the crude product, which was used without further
purification. R, = 2.05 min (Method C). Detected mass: 426.5 (M+H").

7-Chloro-6-(4-oxo-cyclohexyloxy)-2H-isoquinolin-1-one (14)

= O
HN [ L
Cl O

0]
3.30 g of 1-benzyloxy-7-chloro-6-(1,4-dioxa-spiro[4.5]dec-8-yloxy)-isoquinoline (13,
crude product) were stirred in 30 ml of 6 N HCl/acetone (1:2) at room temperature.
After 3 h the reaction mixture was poured on saturated sodium bicarbonate solution
and extracted with dichloromethane. The organic layer was dried with magnesium
sulfate and evaporated. The crude product was purified by preparative HPLC. R; =
1.34 min (Method B). Detected mass: 292.0 (M+H").

Starting from 7-chloro-6-(4-oxo-cyclohexyloxy)-2H-isoquinolin-1-one (14), the following
compounds were synthesized as hydrochlorides in analogy to the general procedure

described below:

General procedure for the reductive amination reaction:

0.46 mmol of a suitable amine were dissolved in 10 ml of methanol. After addition of
molecular sieves 4 A, 92.3 mg (0.57 mmol) of triethyl amine, 273.8 mg (4.56 mmol) of
acetic acid and 0.57 mmol of the ketone (14), a solution of 86.0 mg (1.37 mmol) of
sodium cyano borohydride was added dropwise and the mixture was stirred at room
temperature until complete conversion was achieved. In some cases it was necessary

to heat the mixture to 70 °C to achieve complete conversion. For the isolation of the
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products the solution was filtered and the solvent was removed under reduced
pressure. The residue was dissolved in dichloromethane, washed with 1 N NaOH and
sat. sodium chloride solution, dried with magnesium sulfate and evaporated. The
mono- or bis alkylated products, if obtained, were purified by preparative HPLC or
precipitated from methanolic HCI.

The obtained trifluoroacetates were stirred in 2 N HCl/methanol, evaporated, dissolved
in water and freeze dried to yield the desired products as hydrochlorides.
Boc-protected products were deprotected during the evaporation of the HPLC-product
fractions, which contained 0.1% TFA, or during the subsequent stirring in 2 N
HCl/methanol. See Table 1
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TBS01".n", OH A solution of 2.0 g (9.33 muol) of
(1S,4R)-4-(tert-butyl-di met hyl -si | anyl oxy) - cycl opent 2-

W@ peWB/07(3ar ran, et al. Tetrahedron 1997, 53, 19BGFERY)/011164
in 10 nmL of ethyl acetate was treated with 66 ng of
20% pal | adi um hydr oxi de on a,?c i vated carbon and the
m xture was stirred overni ght”under a hydrogen
at nosphere (1 atn) at roomtenperature. The catal yst

was renmoved by filtration, and the filtrate was
[4-(7-©hdgror howd- T, A-difaysiro- |quLgnolm-§ yoxy) efis-cielohexylamino]-acetic acid

ethyl %tggqggﬁ?(%) Rt = 1.72 nmin (Method C). Detected

2 (M-HY) .
(1S, 3S)-3-(tert -RBut i si | anyl oxy) - cycl opent yl
am ne (33) TBS bl ) of

) Rl | anyl oxy) - cycl opent an
ol (32) and 2.13fg of Nt ri phenytphosphi ne
wer e dissolved i@ 15 L of tetrahydr ofdiran and cool ed
to -20 C. Then, 1.05 nL (6.65 mmol) of

300 rﬁ@@@'@Wrﬁm B-2 aintho-ayslorétyesxyd-mthlord-2H-gbqUmola-1-one
of di phenyl phosphoryl azi de were added dropw se

(12) were %Iﬁ%olmemru?@ fWa@f rgethaneliaad tiegtpd wihZa8amngr(d. 14 mmol)
glyongf(reat?ib t&t 12%,5@ rgbﬁ a@%ne;fgtrggﬁ@p Srédu&f\)edﬁmmatlon
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ethy! 8514 g B BeplBe ol eiane e s e & added portionwise
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nmol ) of tri phenyl phosphi ne on pol ystyrene (1.

reactiomoiénf) towmnapletide.dAfte filtratiomeheadeactiamsaltition mas&vaporated The

resia s dip et pieRReBmebiids. SRR i ENAGH o d sagrated
NaCI%ﬁthoﬂTﬁYéa dver MdS(Dz?bh@réva?BﬁhtébeTfﬁé lsbrdbttéiné@%rude Product was
evaporated in vacuo ai ned product, 256

used imthe nextgeaetigrowithoyBlythenpurifeatiareiRem 0 $1 ;mme(Mezihod C).

Deteqtil fits; GBS LIMEES . metnyT sbjerabdidlyos Mo hyas Bt 48 fotvenn
0.87 M. (MethodNd3. DB IO 8145567 3% RQM-ER2 QiR IAdst 6 4itle Tohspaund).

solution of 95 ng (0.44 mol) of
(1S,35)-3-(tert-butyl-di methyl -silanyl oxy) -

AR LS i TR 96 PR B Al b ac

(24) stirred at roomtenper ature until conplete conversion
was achi eved. The reaction.m xture was washed three
times with diet N §OuS phase was
concentrated inlvac
taken up in watl¥r a )
mg of (1S, 3S)-3-ami no-cycl opent anoI (34) as
hydrochloride. RRO= 0.13 nmin (Method OV Detected
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addln,gcz thl of 2 N NaCOs-solution, the solutlon was stirred at room temperature for
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prepatdfive HWL@ fW}ﬂblh cefiverd the title compound as trifluoro acetate. R; = 0.91 min
(1S, 4R ydr oxyggﬁﬂl opent - 2-enyl ester (Curran, et

(Methgd B)r etaﬁ@drraﬁsq 3gMI+H983- 2004)] in 6 nL
tetrahydrofuran with a solution of 320 ng (4.91 mmol)
of sodiumazide in 1.3 nL of water. To this biphasic
m xture was added a solution of 112 ng (0.12 mml) of
tris(di benzyli deneacet one)di pal | adi um(0) and 258 ng
(0.98 mol ) of triphenyl phosphine in 2 nL
tetrahydrofuran, and the reaction m xture was heated
to 50 C for 6 h, when the reaction was conplete. Sat.
sodlun1chlor|de solutlon was added and t he aqueous

resi due was
bl yield 68



Met hod A To a solution of 135 ng (0.56 mol ) of
((1R, 45) - 4- azi do-cycl opent - 2- enyl oxy) -tertbutyl -di neth
wa@keogiotmae (35) in 2 nmL net hanol was added 60 PQI/B8P208%011164

pal | adium on activated carbon, and the suspensi on was
stirred under a hydrogen atnpsphere (1 atnm) at room
tenperature overnight. The c al yst was renoved by
filtration, and the filtrate was evaporated in vacuo.
The residue was purified by silica gel chromatography

6-(trans-4rAetino Dy clohealoxie7 iméthgl-2HApoquidolid-1)ond(25) 1. 15
mn (Method C). Detected mass; 216.3 (MtH+). Method B
A sol ution of 330 pg 58 Yl). O
(1S,4R)-4-(tert- btyI- yl -9 | oxy) -
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treated with 164 ny adi um on Midsi vat ed
carbon, and the m xi@@ire was stirred under a hydrogen
at m)sphere (1 atm at roomtenperature for 5 h. The
catal yst was renoved by filtration, and the filtrate
was evaporated to give 227 ng of the title conpound
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the conbi ned organic layers were evaporated. Water was
1°nea\era%°%ww%e crude product was subjected to
| yophilization to renove remai nders of dimethyl
acet am de. The obtai ned crude product was purified by
b) 6-Hubiocc2-(4ehethoxpienagh) dpmethyd-2H-Eodiuilinatyoat the title
conpound (39). Rt = 1.20 mn (Method E). Detected
mass: 365.2 (MrH+). The follow ng three products were
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the reaction mixture was poured into 600 ml of water, stirred for 1 h, and then the

precipitated product was isolated by suction. From the mother liquor additional product
was isolated by chromatography with heptane/ethyl acetate (80:20). The combined
products were recrystallized from ethyl acetate and 8.39 g of 6-fluoro-2-(4-methoxy-

benzyl)-7-methyl-2H-isoquinolin-1-one were obtained.
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c) 6-(trans-4-Amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-

one

To a solution of 1.48 g (9.75 mmol) of trans-4-aminocyclohexanol hydrochloride in 20
ml of dimethylacetamide were added 1.95 g (48.77 mmol) of sodium hydride (60 %)
and the mixture was stirred for 15 minutes. Subsequently 2.90 g (9.75 mmol) of 6-
fluoro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one in 30 ml of
dimethylacetamide were added and the reaction mixture was heated to 80 °C for 2
days. After cooling, the mixture was poured into 300 ml of ice water and the
precipitated crude product was purified by chromatography. First the remaining starting
material was eluted whith ethyl acetate/heptane (2:1) und finally the desired product
was eluted by pure methanol giving 1.98 g 6-(trans-4-amino-cyclohexyloxy)-2-(4-

methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one.
d) 6-(trans-4-Amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (25)

2.64 g (6.7 mmol) of 6-(trans-4-amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-7-methyl-
2H-isoquinolin-1-one and 15.3 g (134.5 mmol) of trifluoroacetic acid were heated for 2
h in a microwave oven at 150 °C. Then the excess trifluoroacetic acid was distilled off
in vacuo and the residue was diluted with 130 ml of 1 M hydrochloric acid. The
aqueous phase was washed with dichloromethane 3 times and then it was freeze dried
to give the hydrochloride, which was recrystallized from isopropanol. This furnished 1.1
g 6-(trans-4-amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (25) as
hydrochloride. R; = 0.92 min (Method B). Detected mass: 273.22 (M+H").

6-(cis-4-Amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (26)

= O
HN
NH

a) cis-4-Aminocyclohexanol

2
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To a solution of 30.0 g (0.265 mol) of cyclohexanone oxime in 300 ml of
dichloromethane and 38 ml of ethanol was slowly added at 0 °C 34.5 g (0.318 mol) of
tert.-butyl-hypochlorite. The resulting dark blue solution was cooled to —20°C and then
31.9 g (0.398 mol) of 1,3-cyclohexadiene were added and the mixture was stored in a
freezer at 5 °C for 2 days until the blue color had disappeared. The reaction mixture
was concentrated to 50% of its volume and then 600 ml of diethyl ether were slowly
added. After stirring overnight the resulting precipitate was isolated by suction to yield
29.0 g of 2-oxa-3-aza-bicyclo[2.2.2]oct-5-ene as hydrochloride. 5.0 g (0.045 mol) of
this material were hydrogenated with 3.0 g (0.013 mol) platinum oxide at 2 bar
hydrogen pressure. After 7 h the catalyst was filtered off and a solution of 20 ml 4 M
hydrochloric acid in dioxane was added. After evaporation the residue was
recrystallized from 30 ml isopropanol giving 3.1 g of cis-4-aminocyclohexanol as

hydrochloride.

b) 6-(cis-4-Aminocyclohexyloxy)-7-methyl-2H-isoquinolin-1-one (26)

From 2.55 g (16.8 mmol) of cis-4-aminocyclohexanol hydrochloride and 6.0 g (16.8
mmol) of 6-fluoro-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one (25, step b)
were prepared 0.98 g of 6-(cis-4-amino-cyclohexyloxy)-7-methyl-2H-isoquinolin-1-one
hydrochloride as described in example 25 (steps c and d). Rt = 0.99 min (Method B).

Detected mass: 273.18 (M+H").

7-Methyl-6-(4-pyrrolidin-1-yl-cyclohexyloxy)-2H-isoquinolin-1-one (27)
Y O
HN Q

a) 2-(4-Methoxy-benzyl)-7-methyl-6-(4-pyrrolidin-1-yl-cyclohexyloxy)-2H-isoquinolin-1-

one
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To a solution of 0.4 g (1 mmol) of 6-(cis-4-amino-cyclohexyloxy)-2-(4-methoxy-benzyl)-
7-methyl-2H-isoquinolin-1-one (26, step b), 0.31 g (2 mmol) sodium iodide and 0.35 g
(2.5 mmol) potassium carbonate in 40 ml DMF were added dropwise 0.24 g (1.1 mmol)
1,4-dibromobutane. After stirring at room temperature for 2 days the mixture was
diluted with water and extracted with ethyl acetate. After drying and evaporation the
residue was purified by chromatography to yield 182 mg of 2-(4-methoxy-benzyl)-7-
methyl-6-(4-pyrrolidin-1-yl-cyclohexyloxy)-2H-isoquinolin-1-one.

b) 7-Methyl-6-(4-pyrrolidin-1-yl-cyclohexyloxy)-2H-isoquinolin-1-one (27)

180 mg (0.4 mmol) of 2-(4-methoxy-benzyl)-7-methyl-6-(4-pyrrolidin-1-yl-
cyclohexyloxy)-2H-isoquinolin-1-one were heated with 0.9 g trifluoro acetic acid in a
microwave oven at 150 °C. After aqueous workup, 58 mg of 7-methyl-6-(4-pyrrolidin-1-
yl-cyclohexyloxy)-2H-isoquinolin-1-one were obtained as hydrochloride. R; = 1.07 min
(Method B). Detected mass: 327.2 (M+H").

General Procedure for Amide formation:

0.6 mmol of a suitable amine (as hydrochloride) were suspended in 7.5 mL of dry
DMF. After cooling to 0 °C, 0.6 mmol of triethylamine and 0.6 mmol of O-
((ethoxycarbonyl)cyanomethyleneamino)-N,N,N’,N’-tetramethyluronium
tetrafluoroborate) were added. This solution was added to a solution of the
corresponding carboxylic acid (0.6 mmol) and 1 eq. of triethylamine in 7.5 mL of DMF.
The mixture was warmed to room temperature ‘and stirred for 2h. The progression of
reaction was monitored by HPLC and if necessary, an additional equivalent of TOTU
and triethylamine was added. The mixture was evaporated, the crude product was
taken up in ethyl acetate and filtered over celite, and the solvent was evaporated. The

product was purified by silica gel chromatography.

The resulting product was dissolved in 10 mL of dichloromethane and trifluoro acetic
acid (1 mL) was added. The mixture was stirred for 2h at ambient temperature,

evaporated, taken up in 1M HCI and lyophilized. Final double dissolution of the crude



125 ng (0.34 mol ) of
2- (4- nmet hoxy-benzyl)-6-( (1S, 3S)-3-am no-cycl opentyl oxy
w0 20Bf03qUi nol i n- 1-one (39) were di ssol ved i n BCTYEPD7/011164
TFA and heated in a m crowave oven 5 at 150 C for 3 h.
Met hanol was added and the rgaction m xture was
evaporated. The sol ution was“taken up in 1IN HCl and
extracted three tines with dichl oronethane. The
conbi ned di chl oronet hane | ayers were extracted with 1N
produdtin waterefaliowednky lyopbiliaatiomyielded, thesdegirasl product as the
hvd I H |ized. The residue was dissolved in water and
y ‘qc;%'g‘f{ i zed again to yield 42 ng of
6- ((1S, 3S) - 3-am no-cycl opent yl oxy) - 2H i soqui nol i n-1-o0n
e (43) as 10hydrochloride. Rt = 0.86 mn (Method E)
Detected mass: 245.1 (MtH+). The follow ng three
products were obtai ned as hydrochl orides by the sane
procedure described for the synthesis of 43 starting
fromthe correspondi ng 2-(4-nmethoxybenzyl) -
2H i soqui nolin-1-ones (Table 4) 15 WO
2008/ 077551PCT/ EP2007/ 011164 68 Method LL O 1. 1.
[Lnwj OO - .4- COci O CDci
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6- (ci s-4- Am no- cycl oheptyl oxy) - 7- met hyl - 2H-i soqui nol i n
-1-one (47) |/ 5 a) cis-4-Am no-cycl oheptanol To a
w0807 a1 of 16.8 g (0.149 nol) cycl ohexanone BXI/BR200T(011164

240 m nmet hyl ene chloride was slowy added at 0 C 19.4

g (0.178 nol) tert-butyl-hypochlorite. The resulting

dark bl ue sol ution was cool €#to -20 C and then 30 n

et hanol and 20.0 g (0.212 nol) 1, 3- cycl oheptadi ene

were added and the m xture was stored in a freezer at
(1R, 38)3-{tert-Butgbglisnetbylusitanylaxyg-cytliopentadnot (32)d

di sappeared. The reaction m xture was added to 30 m

i sopropanol and then BB8OW, di ethyOHether and after

stirring for 3 h the resulti preci pitate was

i sol ated by suction to yield-#8.6 g of

A solgiiGh g ¢576 B Ingtmeron Rt b Ui efil s cyciopent
2-endM(E0rBAl LSl TetraReddn YIOE B F AU EI4) I B8 MDY eP9f Bcetate was
After conplete conversion the catal yst was 15 filtered

treatest with 66 mgsd120% palladiusphydiroxide oy activated icacbercand the mixture

' e Was.a fter e t the,resi due was
was ol BNty BRREH 100l Foe L RPAR L RIRA BB R S PRrature. The
catalyﬁit:\;rfds ﬁn‘fé\fﬂéi By EItl@ti@h,Saﬁd e fikraty YashepRipdf@ledas vacuo to give 2.0
ydrochl ori de. _ .
g of the clﬂe@mmnﬁid38§/-cﬁinﬁé&%mwem%ChQﬁ@ﬁgﬁduaﬁ§§:131h2 (M+H").
met hyl - 2Hi soqui nol i n-1-one 20 A solution of 223 ny
(1.35 mmol ) ci s-4-am no-cycl oheptanol in 5 ni
(1S, 3&) 8= (tbxti Butgk dimethylvalangtoxy)-edclopehtyxh2ineg368. 1 ol )
80% sodi um hydri de for 15 mnutes at room tenperature.

Then a sol ution of 0.?8@0(1,1@?3#1912
6-f | uor o- 2- (4- met hoxy- benzy
met hy1- 2H i soqui nol i n-1-one , step b) in10 m
720 g BF o RS RSB GBSt S Pl St i pebio! 52

and 2018 8. Zbmmid 1P bNlpheRipioSpRine were dissolved in 15 mL of
ci s-4-am no-cycl ohept anol_and sodi um h%’grl de were

tetrahygdaefyramand coplad t9e208 Ch Thengd. @5 rhe(6reaBimel) ofi xt ur e

5o QU S ] R0 i 751 O S B ARG
azidewvére atided dropwisdnand/thenmigiuee wakOstirted atrdon) tetapénatuiretovernight.

Diethvlstz?%%rﬂ $#h ROYiVE] eepEg Iselufipmwee addachand tamagygoys phase was

eﬂra?ﬁg@%ﬁb%%ﬁ%@%é%ﬁtgﬁ‘i@f é%?n(tg;ned organic layers were dried over

sodiuft $ulfate Afilfered @ndyeNapoepteyd. oxy) - 7- net hyl - 2H i soqui nol i n

The G Ploditt s MaSReain 15 Mk o} totratydhfurar e 8%, 81 80 mmol
of triﬂ(ﬁ%hzhﬂrrﬁg‘f)i)wﬁ@%ﬂ Psﬂyk&rén@pﬁz\eﬁﬁ\%va') Wer ¥aded NAHSOtHE addition of 2

trifludroacetic acid and the m xture was .
mL ofhwatesdtheoeagtion mixtarervasstianed alvieormtempgatire Tnihtheneeaction

e rifluor I.c I 0. distill ff in .
was TR, T e uEF febelad BBt i heduftees eraporated i
vacué.OfHg btainBproaidet, 256ahgnsd thétitie comfoundt 38N wad Bufficiently pure

di chl or onet hane, drying over magnesi um sul fate and .
for fu@bgb@qra{qrgﬁng& fig - bf min (Method C). Detected mass: 216.2 (M+H").

6- (ci s-4-am no-cycl oheptyl oxy)-7-nmet hyl-

2H i soqui nol i n-1-one (47) were obtained. Rt = 0.96 mn
(18,363t Atind3LyclBpertanet(3mss: 287.3 (MrH+) . 10

7- Chl or o- 6- (ci s-4- Am no-cycl oheptyl oxy) - 2Hi soqui nol i n

-1-one (48) HO.,,. NH,




O NH2 d O The title product was obtained as
hydrochloride in a simlar fashion as described for
W0 h@s®yithesi s of PCT/EP2007/011164
6- (ci s-4-am no-cycl oheptyl oxy) - 7- met hyl - 2H i soqui nol i n
-1-one (47), 15 using cis-4-am no-cycl ohept anol
hydrochl oride (47, step a) & 7-chl oro-6-fl uoro-2-(4-
nmet hoxy- benzyl) - 2H i soqui nol i n-1-one (10). Rt = 1.05
mn (Method B). Detected mass: 307.12 ( MrH+). 200
To a Sblation of 85pmo 044 mawlpof @iS)28)- ae(tdwjtbum-kﬂimetWESllamdoxy)-

on, as d crlbed for t
cyclogeqlahinedanh . & fik ShemrobaRg)as Added 1l 2Bt yereenipric acid
and thé g:ﬂgl?ﬁ% g\Zal)sdsetH%dEt Igitogrg) f’%rﬁﬁg ure‘é’ﬁtﬂlgr%gkg@% conve sn?(?/ was
achuehedzljne) remtlmnmtmel was Wasufned(tbpee tnes vﬂtredlethyfether the agueous

phasé WaAS; %cg){)gﬁﬁjea ed %r(»_ff Iyo&Eﬁzed 2‘?hé reSIdPJG was taken up in water
and I?&Nﬁl’z@ﬁ@gﬂﬁ’@ﬁa@éﬁ'h@éﬂﬁ@ 1)?9;) -3MRindytopeflatolqB8kfas

sol ution of

hydrocBlaside- &le)aatrpln)( h@drﬁ)cD@@QiedemamﬂplZ FOdeH).n 20
mL of ethanol was added portionw se 204 ng (5.40 nmol)
of sodi um borohydride. The reaction m xture was

((1R,48)-at/eddelcyclopent-2rars/idyy+tertwiity ldicetimyl&filand (35)
conversion was achi eved. The soI vent was evapor at ed,
the crude product wasTBS®N, n.,chl or omet hane and
treated with sat. sodi um bi cnat € solution. The
phases were separated and t he—aqueous phase extracted

The (e e b S N R 328, B8 o 6 mimol o
acetu&Q&@e(ﬁSrlﬂ'Q)eﬂ (tet- Bb%dﬁﬁéﬁ\‘?l -silanyloxy)-cyclopent-2-enyl ester

hydr oxy- cycl obut'yl)-carbam ¢ acid'tert-butyl” ester.
[syntrmsmecbbvsnyiahorq REcomnerciatly avbiakletangticwmoid (134R)-4-hydroxy-
cyclopSht B4hiitster (Curran, et al. Tetrahedron 1997, 53, 1983-2004)] in 6 mL
tetrahydrofuran with a solution of 320 mg (4.91 mmol) of sodium azide in 1.3 mL of
water. To this biphasic mixture was added a solution of 112 mg (0.12 mmol) of
tris(dibenzylideneacetone)dipalladium(0) and 258 mg (0.98 mmol) of
triphenylphosphine in 2 mL tetrahydrofuran, and the reaction mixture was heated to 50
°C for 6 h, when the reaction was complete. Sat. sodium chloride solution was added,
and the aqueous phase was repeatedly extracted with ether. The combined organic
phase was dried over sodium sulfate, filtered and evaporated. The crude material was
purified by silica gel chromatography to yield 475 mg of the title compound (35). 'H
NMR (400 MHz, DMSO) 6 = 0.09 (s, 3H), 0.10 (s, 3H), 0.88 (s, 9H), 1.49 (dt, J = 3.9,
14.0 Hz, 1H), 2.69 (dt, J = 7.4, 14.1 Hz, 1H), 4.22-4.26 (m, 1H), 4.75-4.79 (m, 1H),
5.92-5.95 (m, 1H), 6.05 (dt, J= 1.8, 5.4 Hz, 1H)

(1S,4R)-4-(tert-Butyl-dimethyl-silanyloxy)-cyclopent-2-enylamine (36)

TBSO l,,'@_,\\ NH2

934 mg (3.90 mmol) of ((1R,4S)-4-azido-cyclopent-2-enyloxy)-tert-butyl-dimethyl-silane
(35) were dissolved in 16 mL of tetrahydrofuran and 1.13 g (4.29 mmol) of



The crude al cohol was dissolved in 90 nL of
di chl oronet hane and 11 nlL of trifluoroacetic acid were
wWQawsd7758f t er stirring overnight at room t enpePEl/BP207/011164

100 nL of 2N hydrochloric acid were added, the phases

wer e separated and the aqueo phase concentrated in

vacuo. After tw ce dissol vi the residue in water and

subsequent 15l yophilization, 980 ng of the title

conmpound 50 were isolated as its hydrochloride as a
triphemyithosphife Wesesaddedi Afterdhe.addition of 2 enlnohiwaltdst thedre@gtion

.. Det ected 88,35 (MrH+) . .. . .
mixtUES eSSt Shipom SRS B En HOHEP TREBGN WS COBRIPtS, a). sodium
chlorlhé@dlﬁldrmés ZddebiHthe I-'é?er% §éb%?§fé?i é’r‘iﬁ fHe 6@%n®la§léﬂw§s

mol ) of sodi um hydride (60 In di meth
evap@r@éedam vacugad hedztede aore@mttwampumf esiatay @ﬁlcea%zhmmayography to

o AP G LSRR B 1 e i mase

2143 'Bat ure a solution
08/ 077551PCT/ EP2007/ 011164 72 of 1.00 g (3.48 mol)
of 1-benzyl oxy- 7-chl oro- 6-fl uoro-i soqui noline (11) in

f irring was
(R 3 el B (imeth Pﬁ%‘aﬁ‘aﬁl&m@ﬁpﬁﬁ%ﬁ@% 2 h at
50 C until the reacti wgnt ( | eti on. The
reacti on was quenched Dby a’d’h‘ of 2Zwat er and the
reaction m xture was extract\ed three tines with a

m xture 5 of dichl oronmethane and 2-propanol (3:1). The
Methed#bi ned organic | ayers were evaporated, water was

To a 8§ B Jab 6 0 4L R BB S 2 onviony ot

t o
o L STt v o S

activatedhsarhen, (@) th&sSLtSPﬁhﬁlQu\r\@a%)S @edizmétaéaufwdmgw aposphere (1

o) 4 o BT 68 S g Bl 3 i ano e

f||trat@ weseshidporaesaniveedof vhe rosiday Wasesurifieef by5§I|IU§ Ig@g chromatog raphy
1- benzyl oxy- 7-chl oro-6-f | uoro-i ui nol i ne

to yield 35 g8 PLIauttin FRTPOLRSHAGL 1 DAGIYI (MRIPASKD) Dotevigs! mass:
216. 240867 7551PCT/ EP2007/ 011164 73 Method 0 0 [up]

Method B

A solution of 330 mg (1.55 mmol) of (1S,4R)-4-(tert-butyl-dimethyl-silanyloxy)-
cyclopent-2-enylamine (36) in 4 mL of ethanol was treated with 164 mg of 5%
palladium on activated carbon, and the mixture was stirred under a hydrogen
atmosphere (1 atm) at room temperature for 5 h. The catalyst was removed by
filtration, and the filtrate was evaporated to give 227 mg of the title compound (37) in

purity sufficient for further conversion.

(1S,3R)-3-Amino-cyclopentanol (38)

HO ,,,,Q_m NH,

Starting from 486 mg (2.26 mmol) of (1R,3S)-3-(tert-butyl-dimethyl-silanyloxy)-

cyclopentylamine (37), 229 mg of the title compound were synthesized as



CDQIl .- CNl (Nl ..- [+H+IN (Nl O CD CY) CN 05
CO CO Chem cal Nane cis-3-(1-Benzyl oxy-7-

W@ 0081077555 0- qui nol i n- 6- yl oxynet hyl ) - cycl obut PCERP2987/011164
trans- 3- (1- Benzyl oxy- 7-chl or o-i so- qui nol i n- 6-yl oxynet h
yl)- cycl obutyl am ne Product6g.0 ZH

hydrochloride following the protocol described for (1S,3S)-3-amino-cyclopentanol (34).
Rt = 0.14 min (Method C). Detected mass: 102.3 (M+H").

2-(4-Methoxy-benzyl)-6-((1S,3S)-3-amino-cyclopentyloxy)-2H-isoquinolin-1-one (39)

O 0.,

O

106 mg (4.20 mmol) of sodium hydride (95%) were suspended in 3 mL of dimethyl
acetamide and 193 mg (1.40 mmol) of (1S,3S)-3-amino-cyclopentanol (34), dissolved
in 1 mL of dimethyl acetamide, were added dropwise. After 1h, 402 mg (1.42 mmol) of
2-(4-methoxy-benzyl)-6-fluoro-2H-isoquinolin-1-one (9), dissolved in another 3 mL of
dimethyl acetamide, were added. The reaction mixture was stirred at 80 °C until the
reaction was complete. The mixture was poured into water, extracted three times with
a mixture of dichloromethane and 2-propanol (3:1) and the combined organic layers
were evaporated. Water was added and the crude product was subjected to
lyophilization to remove remainders of dimethyl acetamide. The obtained crude
product was purified by silica gel chromatography to yield 250 mg of the title
compound (39). Ry = 1.20 min (Method E). Detected mass: 365.2 (M+H").

The following three products were obtained by the same procedure described for the
synthesis of 39 using the corresponding 2-(4-methoxy-benzyl)-6-fluoro-2H-isoquinolin-

1-ones and 3-amino-cyclopentanols. Table 3
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O A solution of 377 ng (1.06 mmol ) of
3-(1-benzyl oxy-7-chl oro-i soqui nolin-6-yloxy)- 5
W@ y@BOmsSsY|l am ne (51) in 8 nmL of 2-propanol WaBCT/ERWNEOH1164
with 8 nL of 2N aqueous hydrochloric acid and stirred
until conpl ete conversi on. ;’(g; reacti on m xture was
evaporated, twi ce |yophiliz fromwater and
recrystallized from 2-propanol. 195 ng of the title
conmpound coul d be isol ated as hydrochl ori de as
6-((19,38)1:Aabhe-cythopentylafy) @tk stoquemlinetrene.(48 = 1.92 min
(Method G . Detected nass: 268 1 (I\/H- ). 10 The pure
cis- and trans-isope e ed as
hydrochl ori des by|the B roce ;scri bed for
the synthesis ofHN
6- (3-am no- cycl obut - chl or o- 2Hi soqui nol i n- 1-one
(54) using the corregponding cis- or trans-isomer of
3- am nocycl obut anol (50) respectively. cis-I|somer
125 M @4@B4 rinoh df BH- méthéivﬁbbnﬂyl) B ((@B@)I&dnﬂﬁo &?depentyloxy) -2H-
265. 1 (MrH+ trans-i soner (54 1.
|soqum%|phb@ne)(3 bgg@;g@gohﬁggn i, qf 'l'(ﬁ%gmp heated |n a microwave oven

at 15 '°é one%@gnﬁmég%gég{%ﬁtﬁﬁ% gggn#bg%tar@w %%R)%‘bb?é’ted The

solutlm‘ﬂwas taken up in 1N HCI and extracted three times with dlchloromethane The
comqrﬁpqglicﬁgqrprﬁleio %%8%1 &/é@gt ho}%%l WIthCI‘i] ILICI—I& t%wce and the combined
HCI Iﬂe?s Qvdrd- |g<g5mmze%v @h@%%bdd@hﬁ@ﬁi@sﬂvﬁh%ﬁe? 'é'ha %btﬂl@ied again

I'n-1-one coul d be obtained as the hydrochlorid
to yieltk42eag of 6401 68)13eammmdy<ﬂqpewloxy)c29ﬁlan ulnpuﬁﬂhode (43) as

hydr%bg%% e(g é%ﬁ@%éwﬁm%cted mass: 245.1 (M+H").

trans-6-(3-Am no cycl obut yl net hoxy) - 7- chl or o- 2H i soqui

nolin-1-one (56) , NH2 O Starting from778 ng (2.11
The faligvipngdhree products were obtained as hydrochlorides by the same procedure

descrﬁ)tfﬁﬁ){%)én gy%gg @%@ %%Ho d ﬁgm)éyeorzes%%hafn% thﬁﬁé’tHbe-
benzyl)f-am%ﬁ)duﬁa(ﬂmﬂ;amescﬂrabmy)l met hoxy) - 7- chl or o- 2H
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5i soqui nol i n-1-one (56) could be obtained as the

hydr ochl ori de as descri bed for conpound 54. Rt = 1.87
worowssshod | ). Detected mass: 279.2 (MtH+). PCT/EP2007/011164

cis-5-(tert-Butyl -di nmet hyl 68i | anyl oxy) - cycl ooct anol

(57) H O-.---- 1021.4 g (312 mmol) of i m dazole,

34.5 g (229 mmol ) of t-butyldinethylsilyl chloride and

10 ng of DVAP were added to a sol ution of

cis-1,5-cycl ooctanediol in 500 nL of THF. The reaction

m xture was stirred for 2 h before quenching with

wat e—followed by—extraction—wth-ethyl acetate. The

organ'_i:c phase was washed with sgturated sodium

chlorede splution and |dried over magnesi um sul fate.

Filtfgtionl and evapordtjon under| 15 reduced|pressure

gave|Sr ude|"pr oduct whi Eh was purlMtied by silica gel

chr ot ogrjaphy (n- heptlane/ et hyl |acetate, 4:1) to give

26.0| g qQf, the desired [product ag a colourless oil. Rt

= 3.0Q r%n%l\/bt hod J).|&et ected |Bhass: 259. 2| ( MrH+) .

WO 2{108/87[#51PCT/ EP2(6Y/ 011164 |#6
5- (t ert-Buf yT -dinet hyT[-siTanyl oqy) - cycl ooct anone (58)
0 Af#sSolutjon of 4.5 (58 mmol )| of dinethyl
sul préxi delasn 25 nL di|ghl or onet hahe was added dropw se
to a|Stirrgg solution|& 3.7 g (R mmol) of |oxal yl
chl oHde—+p56—mt—of S dichtororethane—=at—18 C. The
sol ufion was stirted flor 30 minytes at .-78 € and then

5.0 g (19.Bsmpl )Sof |6 T o ., =

ci s-b- (tertSbdryls di ngthyR! sig amy@ oRy) £cycl poct anol
(57)| ®n 30§rL of i chl|gF oiget lANg & agded dropwi se
keep| 89 theht epeg at urjeb a2 - #8 (b AlX e stifring for
30 njDutes| 598 & (97 |l & tpheBhylani ng¢ was added
dropv)ﬂ_?se ara tgeopenperatlgegal I oy\/egtq: warmto -30 C
Furthgr 50|%@l Hf Qi ahl|& ot iFneere L0agded and the
sol uton sErreddorc 1h a 0[S ‘@tgdslirri ng 300
nmL ofCa saf@r & ed armmgrt u@d ¢ or|ide Ssolutvon wer e

added portjonw se and [then the qgrganic |ayef was
separated.| After washiing with fyrthar amonium

chl ofide spl uEion, thg oggani c phage was drijed over
magnesi um sulfate, filjteried and |evaporated fo give 5.0

g of| the de d proddc a yel LOwoil which was
used| wi t hou irificatfi Rt =|1 mn (Method C).
15 Detected. -mass: 257.|37 He) . | & _
o O O
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5-(tert-Butyl -di net hyl -sil anyl oxy) -cycl ooctyl am ne
(59) WO 2008/ 077551PCT/ EP2007/ 011164 77 11.0 g (38.6
wonR@B)7361 ti t ani um | sopropoxi de were added to BCT/EP2007/011164
solution of 5.0 g (19.3 mmuol) of
5-(tert-butyl-di nethyl-sil an%oxy) -cycl ooct anone (58)
in 48.3 nL (96.5 mmvl) of a sol ution of amonia in
et hanol and stirred for 6 hours. After addition of 1.1
g (29 mml) of sodi um borohydride the m xture was
6-(ciss4-Amiad-cyclaheptyloxy)p2methy k2l asoquisolitay soneT()r eact i on
was quenched by addition of 50 nL of a 2M aqueous
anmoni a solution. A white precipitate was renoved by
filtration and washe eyl acetate. The filtrate
was extracted w th aget ate t he conbi ned
organi c | ayers fNeHe filtered
and evaporated to
5-(tert-butyl -di netlhyl si | anyl oxy) - cycl ooctyl am ne (59)
as a mxture of di&tereoners as a yellow oil which 10
vvas used without purification. R = 2.14 mn (Method
Det ected nmass: 258.2 (M+H+). 5- Am no-cycl ooct anol
2N aqueous hydrochloric acid were
a) Cls(%él”én n?oé quuétﬁ on of 3.5 g (13.6 nmol) 150f
To a Sel(itien bf H618/4 (@Hnﬁtrhgll) cycloheyamonyg oxiyed 024§ hdmetdylene chloride

was 5\§PY§J qq%g%i t 1%0%9?(5475 g]%dtrtg?tobgfyx lh&hgghl g t"I'lhe resulting dark
blue $GRSPRASUoctEPtd Ef@\vedadmﬁ\%h 3@%%&%% &RaWeeo 3@.31%mol) 1,3-

resul ti ng aqueous sol ut1 on washed
cyclohéptiagienet wweeaMed aad Ihg nyktuce wehs sioaad inca treerenatt anGifor 2 days

L (6 d th |
until 8 Qg B3iep B8 fisanreareds fhe reactidnbtienfes 8d3a & ham!
isoprosatbl 20dither l3‘00f|’rlf &@ﬁ"yl I@ﬂﬁérfértbaéﬂt@rnstlrmﬁg For03 h&h&ir8sulting
(Method C). Detected nass: (

precwta(tqm@n@waé&q/bysclnn@m & V%QBM pﬁ66:x)ﬁ - bazp-lygyslelde2 lnon-8-

ene HyRTRde 9 0 ST bl P Rl e b ieibied piprhatiedim

on ao@v&te@ datbd® atBar r@ffdrd?en After complete converS|on the catalyst was
yl oxy-7-chl o uor o- i soqui nol i ne (

fiteregiolt AnAAASUEN Qs BPhAdrEcT SUORCICLIOX @RS Wep Adsied. After
evap%?%‘g%)é é@% residie WG §SncEa M Q0% isbBFgaMdtanki0 mi diethy!

ether giving 7.5 g cis-4-amino-cycloheptanol as hydrochloride.

b) 6-(cis-4-Amino-cycloheptyloxy)-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one
A solution of 223 mg (1.35 mmol) cis-4-amino-cycloheptanol in 5 ml dimethylacetamide
was stirred with 242 mg (8.1 mmol) 80% sodium hydride for 15 minutes at room
temperature. Then a solution of 0.4 g (1.35 mmol) 6-fluoro-2-(4-methoxy-benzyl)-7-
methyl-2H-isoquinolin-1-one (25, step b) in 10 ml dimethylacetamide was added. The
reaction mixture was heated to 80 °C for 8h after which time additional 30% of the
original amounts of cis-4-amino-cycloheptanol and sodium hydride were added. After
further 8 h at 80 °C the reaction mixture was added to water and extracted with
dichloromethane. Purification of the crude product by chromatography with
dichloromethane/methanol (100:0 — 97:3) delivered 134 mg of 6-(cis-4-amino-
cycloheptyloxy)-2-(4-methoxy-benzyl)-7-methyl-2H-isoquinolin-1-one.
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5descri bed for
3-(1-benzyl oxy-7-chl or o-i soqui nol i n-6-yl oxy) -cycl obuty
wo amsne7s§bl) . Purification by silica gel chronetDgraphyiiics
(di chl or onet hane net hanol : aq. anmonia - 100: 7: 0. 75)
gave 0.35 g of the desired pﬂfduct as a mxture of
di astereoi soners. Rt = 1.41 n (Method C). Detected
mass: 413.1 (MrH+).
106-(5-Anino-cyclooctyloxy%-?-chloro-ZFLisoquinoIin-l-
c) 6-(cise4-Qpanoaystaeptyigxy)r bmeh g2 i-iganudaolinyiionedfd 7)

130 rﬁg i(tjf .323{12 oborﬁ-}ml' Z—(i%@r#?r{o(fgﬁaﬁ@g i t?%lxiy?—?§(Zyr|n%ﬁ¥3x'y-benzyl)-7—methyl-

2H-isBq oA 106nE Weré @idsdhvdyih- 7BCERgBY Althol @MRlidiehteticlacid and the
one (62) could be obtained as the hydrochl oride using

mixture wasdieated derst hiip @dmnicsewane oysn @t dp8r°at ildendhe excess
trifluof AR 'qrﬁxsa_s%istﬁle]d SR iV EAE B lesid BWAE FitdPRth water and

the sdlutibh Wasmatie Hlkdlinky Aftdr eRtrstiorswithilidenometiiahe ogdityiigover
mne (63) WD 2008/ 077551PCT/ EP2007/011164 79 To a

magngsiugp isyiatssand svg:qrg_tlgg 2,41mg)of§|r-(ms—4-am|no-cyg|oheptyloxy)-?—methyl-

2H-is?g§ﬁ1§ﬁ%§§¥ W)%@’é&bméd?ﬁ{):@’.gb?ﬂiﬁt(ﬂﬁaﬂ& ig). Rgtdec%d mass:

amoni a |1 n nmetnano previ ous

287.3MN+HBd for 15 nmin at roomtenperature, were added
dropwise 1.7 nmL (9.36 muol) of
2-allyl-4,4,5 5-tetranmethyl 1, 3, 2- di oxa- borol ane. The
7-Chlof&6t cR‘M-‘Rrﬁthcf}/cY@%gﬁlb{(Y)%fiQéqJiﬁolh'\—qtorfé@f@)
t 5 The volati

a

es were renpved |1 h vacuo and

of, di et hyl ether.
S added dr opwi se and
TN, for 30 nin.
aguedus | ayer was

washed with diethylll et her and the pH adj usted to pH9
by the addition of Qodi um hydr oxi de. The suspensi on

r g i 1. m xt . . .
e (B bAFE B84 EREH S kDo it 4 Bl o agperved or
the syitbesis ©f Bx(cisagiagminereyclaheptylbxgt Behéthyvaldusoduinalif-drshe (47),
. 0.89 g of the title conpound as m_xture of
usingq cigst-artpensy slohgptanah hydraghfpride (4d, siep ?)l\/%‘i‘q'n 3(?*‘@9(0'6'““” 0-2-(4-

g _ SiS . . _(_ - . .
et P a9 U G0t G154y 05 81 4MeIQd Py Pgiected mass:
307.1@ (M3 )ng (4. 88 Mol ) of

1-allyl-5-(tert-butyl-dinmethyl-silanyl oxy)-
cycl ooctylamne (63) in 15 nL of nethanol was treated
6-(cis I ind-dRIdHe phIx PRI M asb 4L Sith-2Friev@figgd car bon and
the m xture was” stirred overni ght under a hydrogen
at nosphere (1 atn)_s
was renoved by fi

enper at ur e.
the residue redis
Then, 100 nmlL of

b title

conmpound (64). Rt 5 m'n,' Ain mn (Method C).

Det ect ed mass: 186.
5- (1- Benzyl oxy-7-cht or o-i soqui nol i n- 6-yl oxy) - 1- propyl -

The t@%%r%ﬁ&y\h%ﬁoﬂ{‘:air@ds)as h\{)@rc?&%;ljiégizpéémgrgggﬂgzlagldé's@‘hbed for
the synthesis of 6-(cis-4-amino-cycloheptyloxy)-7-methyl-2H-isoquinolin-1-one (47),
using cis-4-amino-cycloheptanol hydrochloride (47, step a) and 6-fluoro-2-(4-methoxy-
benzyl)-2H-isoquinolin-1-one (9). Ry = 0.81 min (Method C). Detected mass: 273.2
(M+H%).

3-Amino-cyclobutanol (50)
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572 ng of the title conmpound as a m xture of

di astereoners were synthesized starting from1.11 g
WQ 20088775 bl ) of PCT/EP2007/011164

1- benzyl oxy- 7-chl or o- 6-f | uor o-i soqui noline (11), 514

nmg (12.9 mmol) of sodium hydrjde (60%, and 794 ngy

(4.29 mol ) of 5-an1no-5-pro%}l- 5cycl ooctanol (64),

foll owi ng the protocol described for

3- (1- benzyl oxy- 7-chl or o-

i soqui nol i n-6-yl oxy) -cycl obutyl Bd,ne (51). Rt = 1.52

mn, 1.56 mn (Method C). Degaéted mass: 453.3 (M-H+) .

6- (ci s-5- Am no- 5- propyl -cyc ctyl oxy)-7-chl oro-2H1i so

qui nol i n-1-one and 6 (t‘-ﬁf 5-
ani no- 5- propyl - cycl ooct yI'oxy) - 7- chl or o- 2Hi soqui nol i n-
Toa %S%IM@%fﬂl\i% N6 8 AR PLR{3-bRE-VERBURNABamic acid tert-

butyl es(etmeﬂzmmemrm wmsoadmmponmhwmeszw g [5.40 mmol) of sodium

borot}iopBE it G ST WS Sbitgr o lemRsatusp-stgomplete

convér‘sfbnlvaQ Qchried. PRe %@1\@% %saé/éﬂ?ﬁat'éﬂd fl'feC@rlu‘ab' ;SjrSd H§t’ W8s taken
he nethod described for the preparation o onpound

up in Mhlqremetgaaeanaereajedﬂmttmtpa@@um blsaebomatesgltmenlﬁhe phases

d i | .b i f
were 3t BRARGE RaliRels PEE SXRieE Rty yETRAFAbLeefage. The
orgar{l@ghé%e Wé?é cbirbiied\ difed GVt magesiuht |UlRee éﬁﬂ%néentrated to
= 2.31 mn &Met hod 1). Detected nass:

give c(rM#eh(& hyglaexy2cyalphyy ﬁafbamtea@duterémlzes(te?ﬁ FQ 76 min (Method

ected mass: 363.2 (MtHY),
C). Déf??il'ﬁsﬁiﬁﬁg“&@?at. e stereochem stry of the two
The dtedeé wiiohot vasatissuieed) im0 ailbof diehlorymethéfde and 11 mL of

2008/ 077551PCT/ EP2007/011164 81 The foll owi ng product
trifluafeaceticrdd wete addedeAften§irrparvsrightabipom irgeaatare, 100 mL of
[
2N BEARHE eSS0 RS B AROLI B cquous ase
conceriteatedrim e'apmdlkfteg hmmdlssolvmg)thmeardmeahdmted asd subsequent
Iyophlﬁi%a? ch]r(me S98 -rl;%befe the t|t|e8c:20m|v[l§<t)lpné]I 50 were |£cl>1glecf asi st hydrochloride as a

mixture of diastereoisomers. R; = 0.19 min (Method C). Detected mass: 88.35 (M+H").
3-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclobutylamine (51)

YOO
N

Cl NH

2

To a suspension of 459 mg (11.5 mmol) of sodium hydride (60%) in 16 mL of dimethyl
acetamide was added a solution of 333 mg (3.82 mmol) of 3-amino-cyclobutanol (50)

in 8 ml of dimethyl acetamide. After stirring for 60 min at room temperature a solution
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CVCOCOCOCN [+H+] C3 LO (v, CY) N-- C) v.)
Chem cal Nane 6-(5-Benzyl - am no- 5-
W@ rWEPI7581 cl ooct yl oxy) - 7- chl or o- 2H i soqui nol | PET/EP29AE011164
7- Chl oro- 6- (5- ethylam no-5-propyl -cycl ooct yl oxy) - 2H
i soqui nolin-1-one 7-Chloro-6-(cis-3-
i sopropyl am no- cycl obut oxy) b2y | soqui nol i n-1-one
Product 1P

of 1.00 g (3.48 mmol) of 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (11) in 16 mi of
dimethyl acetamide was added and stirring was continued first at room temperature,
then for 2 h at 50 °C until the reaction went to completion. The reaction was quenched
by addition of water and the reaction mixture was extracted three times with a mixture
of dichloromethane and 2-propanol (3:1). The combined organic layers were
evaporated, water was added and the crude product was subjected to lyophilization to
remove remainders of dimethyl acetamide. The obtained crude product was purified by
silica gel chromatography to yield 377 mg of the title compound (51) as a mixture of
diastereoisomers. R; = 0.85 min (Method H). Detected mass: 355.1 (M+H").

The following two products were obtained by the same procedure described for the
synthesis of 51 using 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (11) and the

corresponding (3-amino-cyclobutyl)-methanols.
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6-(3-Amino-cyclobutoxy)-7-chloro-2H-isoquinolin-1-one (54)

YL
HN

Cl NH

2
O

A solution of 377 mg (1.06 mmol) of 3-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-
cyclobutylamine (51) in 8 mL of 2-propanol was treated with 8 mL of 2N aqueous
hydrochloric acid and stirred until complete conversion. The reaction mixture was
evaporated, twice lyophilized from water and recrystallized from 2-propanol. 195 mg of
the title compound could be isolated as hydrochloride as unseparable mixture of
diastereoisomers. Ry = 1.92 min (Method G). Detected mass: 265.1 (M+H").

The pure cis- and trans-isomers can be accessed as hydrochlorides by the same
procedure as described for the synthesis of 6-(3-amino-cyclobutoxy)-7-chloro-2H-
isoquinolin-1-one (54) using the corresponding cis- or trans-isomer of 3-amino-
cyclobutanol (50) respectively. cis-lsomer (54a): Ry = 1.85 min (Method 1). Detected
mass: 265.1 (M+H"); trans-isomer (54b): R, = 1.90 min (Method |). Detected mass:
265.1 (M+H").

cis-6-(3-Amino-cyclobutylmethoxy)-7-chloro-2H-isoquinolin-1-one (55)
NH

AT

Cl

HN

O

Starting from 756 mg (2.05 mmol) of cis-6-(3-amino-cyclobutylmethoxy)-7-chloro-2H-
isoquinolin-1-one (52), 460 mg of cis-6-(3-amino-cyclobutylmethoxy)-7-chloro-2H-
isoquinolin-1-one (55) could be obtained as the hydrochloride as described for
compound 54. R; = 1.91 min (Method |). Detected mass: 279.1 (M+H").
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trans-6-(3-Amino-cyclobutylmethoxy)-7-chloro-2H-isoquinolin-1-one (56)
NH

0 2
Oﬂ

Cl

HN

0]
Starting from 778 mg (2.11 mmol) of trans-6-(3-amino-cyclobutylmethoxy)-7-chloro-2H-
isoquinolin-1-one (563), 353 mg of trans-6-(3-amino-cyclobutylmethoxy)-7-chloro-2H-
isoquinolin-1-one (56) could be obtained as the hydrochloride as described for
compound 54. R; = 1.87 min (Method I). Detected mass: 279.2 (M+H").

cis-5-(tert-Butyl-dimethyl-silanyloxy)-cyclooctanol (57)
OH

o
Si—

§_

21.4 g (312 mmol) of imidazole, 34.5 g (229 mmol) of t-butyldimethylsilyl chloride and
10 mg of DMAP were added to a solution of cis-1,5-cyclooctanediol in 500 mL of THF.
The reaction mixture was stirred for 2 h before quenching with water followed by
extraction with ethyl acetate. The organic phase was washed with saturated sodium
chloride solution and dried over magnesium sulfate. Filtration and evaporation under
reduced pressure gave crude product which was purified by silica gel chromatography
(n-heptane/ethyl acetate, 4:1) to give 26.0 g of the desired product as a colourless oil.
Rt = 3.00 min (Method J). Detected mass: 259.2 (M+H").
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5-(tert-Butyl-dimethyl-silanyloxy)-cyclooctanone (58)
O

A solution of 4.5 g (58 mmol) of dimethyl sulphoxide in 25 mL dichloromethane was
added dropwise to a stirred solution of 3.7 g (29 mmol) of oxalyl chloride in 50 mL of
dichloromethane at -78 °C. The solution was stirred for 30 minutes at -78 °C and then
5.0 g (19.3 mmol) of cis-5-(tert-butyl-dimethyl-silanyloxy)-cyclooctanol (57)

in 30 mL of dichloromethane was added dropwise keeping the temperature at -78 °C.
After stirring for 30 minutes, 9.8 g (97 mmol) of triethylamine was added dropwise and
the temperature allowed to warm to -30 °C. Further 50 mL of dichloromethane were
added and the solution stirred for 1 h at -30 °C. With stirring 300 mL of a saturated
ammonium chloride solution were added portionwise and then the organic layer was
separated. After washing with further ammonium chloride solution, the organic phase
was dried over magnesium sulfate, filtered and evaporated to give 5.0 g of the desired
product as a yellow oil which was used without purification. R; = 1.96 min (Method C).
Detected mass: 257.3 (M+H+).

5-(tert-Butyl-dimethyl-silanyloxy)-cyclooctylamine (59)

g

S

-~ i‘o
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11.0 g (38.6 mmol) of titanium isopropoxide were added to a solution of 5.0 g (19.3
mmol) of 5-(tert-butyl-dimethyl-silanyloxy)-cyclooctanone (58) in 48.3 mL (96.5 mmol)
of a 2M solution of ammonia in ethanol and stirred for 6 hours. After addition of 1.1 g
(29 mmol) of sodium borohydride the mixture was stirred at room temperature for 4
days. The reaction was quenched by addition of 50 mL of a 2M aqueous ammonia
solution. A white precipitate was removed by filtration and washed with ethyl acetate.
The filtrate was extracted with ethyl acetate and the combined organic layers dried
over magnesium sulfate, filtered and evaporated to yield 4.5 g of 5-(tert-butyl-dimethyl-
silanyloxy)-cyclooctylamine (59) as a mixture of diastereomers as a yellow oil which
was used without purification. Ry = 2.14 min (Method J). Detected mass: 258.2 (M+H").

5-Amino-cyclooctanol (60)
NH

OH

35 mL of 2N aqueous hydrochloric acid were added to a solution of 3.5 g (13.6 mmol)
of 5-(tert-butyl-dimethyl-silanyloxy)-cyclooctylamine (59) in 35 mL 2-propanol and the
resulting solution was stirred at room temperature overnight. The isopropanol was
removed under reduced pressure and the resulting aqueous solution washed with t-
butylmethylether. 2.7 g of crude 5-amino-cyclooctanol (60) was obtained by freeze-
drying the aqueous layer as a diastereomeric mixture as hydrdchloride which was used
without further purification. Ry = 0.18 min (Method C). Detected mass: 144.2 (M+H").

5-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclooctylamine (61)
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1.3 g of the title compound were synthesized starting from 0.8 g (2.78 mmol) of 1-
benzyloxy-7-chloro-6-fluoro-isoquinoline (11), 417 mg (14.4 mmol) of sodium hydride
(60%), and 0.63 g (3.5 mmol) of 5-amino-cyclooctanol (60), following the protocol
described for 3-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-cyclobutylamine (51).
Purification by silica gel chromatography (dichloromethane methanol:aq. ammonia —
100:7:0.75) gave 0.35 g of the desired product as a mixture of diastereocisomers. R; =
1.41 min (Method C). Detected mass: 413.1 (M+H").

6-(5-Amino-cyclooctyloxy)-7-chloro-2H-isoquinolin-1-one (62)

= O

HN
Cl NH,

O
Starting from 0.22 g (0.54 mmol) of 5-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-
cyclooctylamine (61), 124 mg of 6-(5-amino-cyclooctyloxy)-7-chloro-2H-isoquinolin-1-
one (62) could be obtained as the hydrochloride using the method described for the
preparation of compound 54. R; = 1.85 min (Method ). Detected mass: 321.1 (M+H").

1-Allyl-5-(tert-butyl-dimethyl-silanyloxy)-cyclooctylamine (63)

H,N %

OH
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To a solution of 1.5 g (5.85 mmol) of 5-(tert-butyldimethylsilyloxy)cyclooctanone in 8.4
mL (58.5 mmol) of 7N ammonia in methanol, previously stirred for 15 min at room
temperature, were added dropwise 1.7 mL (9.36 mmol) of 2-allyl-4,4,5,5-tetramethyl-
1,3,2-dioxa-borolane. The reaction mixture was stirred for 18 h at room temperature.
The volatiles were removed in vacuo and the residue redissolved in 100 mL of diethyl
ether. Then, 100 mL of 1N aqueous HCI were added dropwise and the resultant
biphasic mixture was stirred for 30 min. The layers were separated, the aqueous layer
was washed with diethyl ether and the pH adjusted to pH9 by the addition of sodium
hydroxide. The suspension was then extracted with a 3:1 mixture of dichloromethane
and 2-propanol and the combined organic extracts were concentrated in vacuo to
afford 0.89 g of the title compound as mixture of diastereomers. R; = 0.44 min, 0.49
min (Method C). Detected mass: 184.3 (M+H").

5-Amino-5-propyl-cyclooctanol (64)

H,N

OH

A solution of 835 mg (4.88 mmol) of 1-allyl-5-(tert-butyl-dimethyl-silanyloxy)-
cyclooctylamine (63) in 15 mL of methanol was treated with 52 mg of 10% palladium
on activated carbon and the mixture was stirred overnight under a hydrogen
atmosphere (1 atm) at room temperature. The catalyst was removed by filtration, and
the filtrate was evaporated in vacuo to give 0.794 g of the title compound (64). R; =
0.56 min, 0.62 min min (Method C). Detected mass: 186.3 (M+H").

5-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-propyl-cyclooctylamine (65)
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572 mg of the title compound as a mixture of diastereomers were synthesized starting
from 1.11 g (3.86 mmol) of 1-benzyloxy-7-chloro-6-fluoro-isoquinoline (11), 514 mg
(12.9 mmol) of sodium hydride (60%), and 794 mg (4.29 mmol) of 5-amino-5-propyl-
cyclooctanol (64), following the protocol described for 3-(1-benzyloxy-7-chloro-
isoquinolin-6-yloxy)-cyclobutylamine (51). Ry = 1.52 min, 1.56 min (Method C).
Detected mass: 453.3 (M+H").
6-(cis-5-Amino-5-propyl-cyclooctyloxy)-7-chloro-2H-isoquinolin-1-one and 6-(trans-5-

amino-5-propyl-cyclooctyloxy)-7-chloro-2H-isoquinolin-1-one (66/67)
@) o

HN HN
Cl NH, Cl

) 0o

“NH,

Starting from 396 mg (0.87 mmol) of 5-(1-benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-
propyl-cyclooctylamine (65), 6-(5-amino-5-propyl-cyclooctyloxy)-7-chloro-2H-
isoquinolin-1-one could be obtained as the hydrochloride using the method described
for the preparation of compound 54. 182 mg and 86 mg of the pure diastereomers 66
and 67, respectively, were obtained by separation of the mixture via preparative HPLC
and lyophilization of the residues from 2N HCI and water. Stereoisomer 1 (66): R; =
2.31 min (Method ). Detected mass: 363.2 (M+H"), 346.2 (M-NH3+H"). Stereoisomer 2
(67): R = 2.52 min (Method G). Detected mass: 363.2 (M+H"), 346.2 (M-NH3+H").

Relative stereochemistry of the two derivatives was assigned arbitrarily.
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The following products were obtained as their hydrochlorides by the general procedure
for the reductive amination reaction described for the synthesis of compounds 15-22

using the corresponding isoquinolinones and aldehydes or ketones. (Table 6)
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Rho- ki nase inhibition, 1C50 val ues were determ ned

according to the foll ow ng péé’t ocol: 5

Determination of Rho kinase inhibition

To measure Rho-kinase inhibition, ICg5q values were determined according to the

following protocol:

Active human recombinant ROCK Il (N-terminal His6-tagged recombinant human
ROCK-II residues 11-552) was purchased from Upstate Ltd., Dundee, UK. The peptide
substrate, Fluorescein-AKRRRLSSLRA-COOH, was obtained from JPT Peptide
Technologies, Berlin, Germany. Adenosine-5'-triphosphate (ATP), bovine serum
albumine (BSA), dimethylsulphoxide (DMSO), 4-(2-hydroxyethyl)piperazine-1-
ethanesulfonic acid (Hepes), Brij-35 and dithiothreitol (DTT) were purchased from
Sigma-Aldrich, Munich, Germany. Tris(hydroxymethyl)-aminomethane (Tris),
magnesium chloride, NaOH, 1M HCI and EDTA were obtained from Merck
Biosciences, Darmstadt, Germany. "Complete" protease inhibitor was from Roche
Diagnostics, Mannheim, Germany.

Test compounds were diluted to the appropriate concentrations in buffer 1 (25 mM
Tris-HCI, pH 7.4, 5 mM MgCl;, 2 mM DTT, 0.02 % (w/v) BSA and 3 % DMSO). The
ROCK Il enzyme was diluted to a concentration of 100 ng/ml in buffer 2 (25 mM Tris-
HCI, pH 7.4, 5 mM MgClz, 2 mM DTT and 0.02 % (w/v) BSA). The peptide substrate
and ATP were diluted to concentrations of 3 yM and 120 uM, respectively, in the buffer
2. 2 yl of the compound solution were mixed with 2 ul of the diluted enzyme in a 384-
well small volume microtiter plate (Greiner, Bio-One, Frickenhausen, Germany), and
the kinase reaction was initiated by addition of 2 pl of the solution containing peptide
substrate and ATP. After 60 min incubation at 32 °C, the reaction was stopped by
addition of 20 pl of a solution containing 100 mM Hepes-NaOH, pH 7.4, 0.015 % (v/v)
Brij-35, 45 mM EDTA and 0.227 % chip coating reagent 1 (Caliper Lifescience Inc,
Hopkinton, MA). Phosphorylation of the substrate peptide was then detected on a
Caliper 3000 instrument essentially as described by Pommereau et al. (J. Biomol.
Screening 2004, 9(5), 409-416). Separation conditions were as follows: Pressure -1.3
psi, upstream voltage -1562 V, downstream voltage -500 V, sample sip time 200 ms.
Positive controls (buffer 1 instead of compound) and negative controls (buffer 1 instead

of compound and buffer 2 instead of ROCK II) were run in parallel on each plate.
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10 wherein

R2 is H, halogen or (C1-Cg)alkyl;

R3is

15 H,
halogen,
(Cq-Cp)alkyl,
(C1-Cg)alkylene-R’,
OH,

20 O-R”,
NH2,



10 wherein R2 is H, halogen or (Cl-C6)alkyl; R3 is

10

15

20

25

30

15H, hal ogen, (Cl1-C6)al kyl, (Cl-C6)al kylene-R, OH 20
w@mRs/07NFR2, NHR', NR'R' or NHC(0)-R', 5 R4 iBCHEP2007/011164
hal ogen, hydroxy, CN, 10(Cl-C6)al kyl, R,

(C1l-Co) al kyl ene-R ;

NHR”,
NR"R” or
NH-C(O)-R",

R4 is

H,

halogen,

hydroxy,

CN,

(C1-Ce)alkyl,

R,
(C1-Cp)alkylene-R’;

Rsis

H,

halogen,

CN,

NO2,
(C1-Cg)alkyl,
(Co2-Cg)alkenyl,
R,

R5 is

(C1-Cg)alkylene-(Cg-C1p)aryl,

(C1-Cg)alkenylene-(Cg-C1g)aryl,

(C1-Cg)alkylene-(C5-C1qg)heterocyclyl,
CH(OH)-(C1-Cg)alkyl,

NHo,
NH-R’,
NH-SO2H,

NH-SO2-(C1-Cg)alkyl,

NH-SO5-R,

89
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w@ @bs0B)al kenyl ene- (C6-Ci &aryl, PCT/EP2007/011164
(Cl1- Co) al kyl ene- ( C5- C10) het er ocycl yl
25CH( OH) - (C1- C6) al kyl , NH2, R, NH SO02H,

NH- S02- ( Cl- C6) al kyl , 30 NH S02-R |

NH- C(0) - (Cl1- CB) al kyl , NH-C(0)-R , C(0)NRCL

-C6)al kyll2, C(O)OH, or 5C(0)0-(C -C6)al kyl; R6 and
NH-G@)-(an<Co)adlbendent | y of each other H, R,

C%%S {,- C8)al kyl, (Cl1-0Cs6)alkyl ene-R ,
NH-C(€)-F6) al kyl ene- 0- (C1- C6) al kyl , (Cl- C6)al kyl ene-O- R,

C ene- CH R12, 15(Cl-C6)al kyl ene-C(0)-R,
C(O)'?@éfi@%g‘%'wzéne- C(E)) NHR, ((01- 06) A kyl ene- o(Cg) AR ,
C(o)()gl—o%) al kyl ene- C(0) NH ( Cl1- C6) al kyl ,

1- | kyl ene- - | kyl]2,
) 301%)6%&%; ene- C(0) NRC1- C6) al kyl ]2

Rg and Rg’ are independently of each other
H,

R,

(C1-Cg)alkyl,

(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CH[R']2,
(C1-Cp)alkylene-C(O)-R,
(C1-Cg)alkylene-C(O)NH>,
(C1-Cg)alkylene-C(O)NH-R’,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]o,
(C1-Cg)alkylene-C(O)N[R']:
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,
C(0)0O-(C1-Cg)alkyl,

C(O)OR’

C(0)(C1-Cp)alkyl,

C(O)R,

C(O)NH-(C1-Cg)alkyl,

C(O)NHR’,

C(O)N[(C1-Cp)alkyl]R’
C(O)N[(C1-Cg)alkyl]2,
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C(0O)R, C(O)NH (Cl1-C6)alkyl, C(O)NHR , C(O)N (C1
-C6)alkyl]R C(O)N[ (C1 -C6) yl12, 91
C(0)-(Cl-Co)al kylene-R , C( (C1-C6) al kyl ene-R , or
R6 and R6', together with the NNatomto which they are
attached, forma (C5-Cl10) heterocyclyl group; 5 R7 is

C(OMLC 1Hap)adimtene=R), 10 NO2, (Cl- C6) al kyl, 0-(Cl-C6)al kyl,
éCZ- C6) al kenyl , R,
C(0)O(C1-Cg)alkylene-R’, or
Re and Rg’, together with the N-atom to which they are attached, form a (C5-C 1)

heterocyclyl group;

R7is

H,
halogen,
CN,
NO3,

(C1-Cep)alkyl,
O-(C1-Cg)alkyl,
(Co-Cg)alkenyl,

R,
(C1-Cg)alkenylene-(Cg-C1p)aryl,
(Cq1-Cg)alkylene-R’,
CH(OH)-(C1-Cg)alkyl,
NHo,

NH-R’,

NH-SO2%H,
NH-SO2-(C1-Cg)alkyl,
NH-SO2-R’,

SO2-NH>,

SO2-NHR’,
NH-C(O)-(C1-Cg)alkyl,
NH-C(O)-R’,
C(O)N[(C1-Ceg)alkyl]2,
C(O)OH, or
C(0)O-(C1-Cg)alkyl,
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CH(OH) - (C1-C6)al kyl, NH2, NHR, 20 NH SO02H,
WORPOSOZ7STCL- C6) al kyl , NH S02-R , S02- NH2, S02-RMHREP2007/011164

25NH C(0) - (Cl-C8)al kyl, NHC(0)-R ,
C(0) NRC1- C6) al kyl k, C(0)OH, g C(0)0-(C1-Co)al kyl; 92
R8 is H halogen or (Ci-C6)afkyl; nis 1, 2, 3 or 4, m
is 1l 2, 3, 4or 5 and 5L is 0 or 0-(Cl-C6)alkyl ene;
wherein R is 10(C3-C8)cycl oal kyl,

Rg is(tCohatogemer €€ o3g)alKyl, (C6-Ci &aryl; and R' is
15(C3- C8) cycl oal kyl

nis1,2,3or4;
mis1,2,3,40r5; and

L is O or O-(C1-Cg)alkylene;

wherein

R’ is
(C3-Cg)cycloalkyl,
(Cs5-C10)heterocyclyl,
(Ce-C1p)aryl; and

R” is

(C3-Cg)cycloalkyl,
(C5-C1p)heterocyclyl,

(Ce-C10)aryl,

(C1-Cp)alkyl,

(C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’, or
(C1-Cg)alkylene-NRxRy; and

wherein Ry and Ry are independently of each other
(C1-Ce)alkyl,

(Cs5-C1p)heterocyclyl,

(Ce-C1p)anyl,
(C1-C4)alkylene-(C5-C1qg)heterocyclyl,
(C1-Cy)alkylene-(Cg-C1q)aryl,
(C1-Cyg)alkylene-NH(C 1-Cg)alkyl,
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(C1-C6) al kyl ene-R , 20(Cl-Co6) al kyl ene-0- ( Cl1- Co6) al kyl
W@ @osOBKal kyl ene-O R, or (Cl-C6)al kyl ene- NRXRRCT/BP2907/011164
wherein Rx and Ry are independently of each other
(C1- C6) al kyl , 25(C5-C10) hete é:gcycl yl, (C6-Clo)aryl,
(C1-A4) al kyl ene- (C5- Clo) het eTocycl yl ,
(Cl- 4) al kyl ene- (C6- Clo) aryl ,
(Cl1- 4) al kyl ene- NH( C1- C6) al kyI , WO
(C1-)atkyEresB(RGTC a0, 011164 93
| ene- NRC1- C6) al kYl | 2,

)al k
(C1-Q kgl Ni(Ceneolari2. &) ar yt - or
1-C4) al eng- Cl0) heterocycl YI'1 2; 5 wherein in
(C1- éé@“ﬂlf?é’se &ﬁ 18555@ e@é"v,%";'ﬁz- and R8 al kyl, al kyl ene or
cycl oal kyl can optionally be substituted one or nore
times byO—I OCH3, COOH, COOCH3, NH2, NHCH3, N(CH3) 2,

wheréihieE&da & Rg’, R7 atthRB&ilKyl] dlkylepb@iesycBalkyd can

R8 al kyl or aI kyl ene can opt| onal | y be substituted one
optionallylfle sobstituictesndyr hradre dietes i &HiOCH3, CB30EYEOBE H) NH),

R8 (C6-Cl &aryl and (C5-Cl10) heterocyclylare
NHCdgsNiSHB)utEANGICHglos IGON(@H3tme or nore tines by

sui tabl e groups i ndependently sel ected from hal ogen,

OH N2, N3, CN, C(0)-(C1-C6)al kyl, C(0)-(C -Co)aryl,

wher%'(i{?%ﬁ ﬁ%&ﬂ{@# Al ea W%@@%QL uted one or

more(tﬁ:r;leéjﬁ% egpne- OH,  (Cl- C6) al kyl ene- NH2,
(Cl-Co)al k ene NH( G C6) al kyl ,

(Cl1l- C6) al kyl ene- NRC1- C6) al kyl k (C2- 06) al kenyl ,

wher %Mog '%ﬁlﬁ@ﬁ&@ég&%ﬁﬁé‘d&% I'ge(t:erocylzﬁlll kY2 unsubstituted
orsuSRURESERDPEYb imss 6630 BB ks @g ggﬁqgﬁygg.wed from

halog8NIH, W), NS EN. I84C)IT-(Bpilkyll C(ORE 1 T)ahHyCODH, COO(C1-
H C(0) - (C1- C8) al kyl, NH C(0) 0- ( Cl- C6) al

Cealkyh, QDN CON Gy g) AMyBEORIIS 1)yl (C3-Caleycloalkyl

(Cq- Q%;Eq%)(&?@gglgggg%@-ﬁ@y|C36)al\|||((ylene NHo, (C1-Cg)alkylene-NH(C -
C6)alll>|§/IC%C$6 8 ah&‘ene N{% (gé)aclﬁylflg %&2 -Cg)alkenyl, (C2-Cg)alkynyl,
0O-(C1-Cg)alkyl, O-C(O)-(C1-Cg)alkyl, PO3H2, SO3H, SO2-NH2, SOoNH(C1-Cg)alkyl,
SOoN[(C1-Cg)alkyl]2, S-(C1-Cg)alkyl; SO-(C1-Cg)alkyl, SO2-(C1-Cg)alkyl,
S0O2-N=CH-N[(C1-Cg)alkyl]2,

C(NH)(NH>2), NH2, NH-(C1-Cg)alkyl, N[(C1-Cg)alkyl]2, NH-C(O)-(C1-Cg)alkyl,
NH-C(O)O-(C1-Cg)alkyl,

NH-SO2-(C1-Cg)alkyl, NH-SO2-(Cg-C1g)ary!, NH-SO2-(Cg5-C1g)heterocyclyl, N(C1-
Cg)alkyl-C(0)-(C1-Cg)alkyl, N(C1-Cg)alkyl-C(O)O-(C1-Cg)alkyl,
N(C1-Cg)alkyl-C(O)-NH-(C1-Cg)alkyl],

(Ce-C1p)anyl, (C1-Cg)alkylene-(Cs-Cqg)aryl, O-(Ce-C1p)aryl,
0O-(C1-Cg)alkylene-(Cg-C1g)aryl, (C5-C1g)heterocyclyl,
(C1-Cg)alkylene-(C5-C1q)heterocyclyl, O-(C1-Cg)alkylene-(Cs-C1g)heterocyclyl,
wherein the (Cg-Cqg)aryl or (C5-C1g)heterocyclyl may be substituted one to three
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25N( C1- C6) al kyl -C(0) - NH (C1-C6)al kyl], (C6-Cl )aryl,
(C1-C6) al kyl ene-(C6-Ci o)aryl, 0-(C6-Clo)aryl,
W@Q2¢0807736) al kyl ene- (C6-Ci 0)aryl, (Cb5-CL10) het erPC/EP307/011164
(C1- Co) al kyl ene- (C5- Clo) het erocycl yl,
0- (C1- C6) al kyl ene- (C5- Clo) heéz?rocycl yl, wherein the
(C6-C )aryl or (C5-C 0)heterocyclyl my be
substituted one to three
2008/ 077551PCT/ EP2007/ 011164 94 tinmes by a group
timesi hrbda;geod;emde_,pendleatiy edle‘cte;drfrbm lajegen GRH, N@z (CN O-(C1-Cg)alkyl,

ol (CLomalol N N ce
(C1-Gg)atnl. el N2 CoraonaNl Carsn)aiyipo SCECHERF AN G(0)O-(C1-
Co)alia DS e e lyianecs- Hp%?%lﬁ‘g, %, C)alkylene-0-(Cq-C1p)aryl
or O{G -0 R G- bl 1 fﬂéld’ by a oo (O

or wh%ré ﬁ' C;Cf;é%%tﬁgleg% CQHgl e Jtec g%gn Q {)(ﬁ'?s %ﬁgﬁ%e br@oup
wherﬁﬁ g5- S‘rrﬁ?f'i\ltb%g%cgs tlé’forﬁﬂééi %E&@r%ﬁ{ ﬁHe rboB 8oms the oxygen

eterocycly Pilents
atom§ phetitackgd kg1 gr oups may not be further substituted

RIS 5 R IR T —"
aroufl b b ABSREE L B el By grov

15(C1 C6) al kyl ene-R , (Cl C6) al kyl ene-0- (Cl C6) al kyl ,
alkylene OR C6) al kyl ene- CH Ri
and V(*mremayfarnu§| eﬁ@-'@(’@}l‘h'(CSZQ1 o)cbfi@@pmlkweﬁ% @ao)awiz and
wherélel if & {3 l%‘pg%@ _I% (5%%\?- He f:elected from
(C1-Cg)alkyl,
(C3-Cg)cycloalkyl,
(C1-Cp)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-O-R’,
(C1-Cg)alkylene-CHI[R’]2,
(C1-Cg)alkylene-C(0O)-R’,
(C1-Cg)alkylene-C(O)NH2,
(C1-Cg)alkylene-C(O)NH-R’, or
(C1-Cg)alkylene-C(O)N[R]2:
alkyl, alkylene or cycloalkyl in said residue is substituted one or more times, preferably

one to three times, by OH, OCH3, COOH, COOCHg3, NH2, NHCH3, N(CH3)2,
CONHCH3 or CON(CH3)2;

or their stereoisomeric forms and/or their pharmaceutically acceptable salts.
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al kyl, al kyl ene or cycloalkyl in said residue is
substituted one or nore tines, preferably one to three
W@ 209887758y OH, OCH3, COCOH, COOCH3, NH2, NHCH3, PGX/EPB)Z011164
25 CONHCH3 or CON(CH3)2; or their stereoisoneric forns
and/ or their pharmaceuti cal Ig acceptable salts. WO
2008/ 077551PCT/ EP2007/ 011164995 2. A compound
according to claim1, wherein R3 is H, haI ogen,
(G -CA)alkyleneR, OR' or NHR'. . A conpound
2. aé‘cmrdpﬂgnd aceorsling to daim 1, whereinR RS Hshalogenl\lé@er Caalkylene-
. 4. A compound according to one of clains 1 to 3,
R, OfRePeNHRS i s H, NH (C5- C6) heterocyclyl, or NH phenyl.
5. A compound according to one of clains 1 to 4,
wherein R3is H 10 6. A conpound according to one of
3. clhacorapdund abecondivey & claiB 1i or 2, wiereirgRA ioH 6CNHR".
C4)al kyl. 7. A conpound according to one of clains 1
to 6, wherein RBis H O, F, msthyl or 15ethyl. 8. A

o IR ASBRE T oy Bt bl BT 1
NH- (éé%ﬁ%{}[@%@g}wl &H,_lgﬁé en or (_Cl 20C6) al kyl . _10. A

"of clainms 1 to 9, wherein R4
is H, hal ogen or (Cl C4)al kyl . 2511. A conpound
according to one of clains 1 to 10, wherein R4 is H.

5. WA @uopo0nd aseeairig=epond bb tiaired 196 4, vthergircBgpe thd
according to one of clainms 1 to 12, wherein R5 is H,
hal ogen, (C1-C6)al kyl, (C2-C6)al kenyl, R, NH (C6-Cl

6. &%é(ém%urgé%b%l)oﬂd(w 6RE oRctaims 1 to 5, wherein Rg is H, halogen or (C1-
Cg)alkyl.

7. A compound according to one of claims 1 to 6, wherein Rg is H, CI, F, methyl or

ethyl.

8. A compound according to one of claims 1 to 7, wherein Rg is H.

9. A compound according to one of claims 1 to 8, wherein R4 is H, halogen or (C1-

Cg)alkyl.

10. A compound according to one of claims 1 to 9, wherein Ry is H, halogen or

(C1-Cgq)alkyl.
11. A compound according to one of claims 1 to 10, wherein R4 is H.

12. A compound according to one of claims 1 to 11, wherein Rg is H, halogen, CN,

(C1-Cg)alkyl, (C2-Cg)alkenyl, R’, NH-(Cg-C1g)aryl or (Cq1-Cg)alkylene-R’.
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14. A conpound according to one of clains 1 to 13,
wherein R5 is H hal ogen, 5(C 1 -C6)al kyl,
w@ ans@dpal kenyl , (C6-Cl0)aryl, NH (C6-Cl )aryl PCT/EP2007/011164
(Cl-C2)al kyl-(C6- C &aryl or (C5-Cl 0)heteroaryl.
15. A conpound accordi ng todﬁge of clainms 1 to 14,
wherein R5 is H, hal ogen, Co6) al kyl ,
(C2-Co6) al kenyl, (C6-C1 )aryl or (C5-C10) heteroaryl.
10 16. A conpound according to one of clains 1 to 15,
13.  wheeanpomsd asceidingtwoges of n’@um§|1 toetzquhereml% is H, halogen,
thienyl, or_p onmpaund accordi ng

ri
(C1-Caratkub o Comikany, Rh N (Caicramn s (Gl Aok saers.

15net hyl, or ethyl. 18. A compound according to one
of cl airrs 1to 17, wherein RS is H 19. A conpound

AQCEH
14. 9] ogeRBGn& %c@ rﬂj tgél))lzé E}F}lcﬂalﬁdg(ﬂé% 1%")%2?&%{?\ RE i$ ¥, Halogen,

(C1 d(gatkg)(@ )dlker? (@g:Cqp)anyl, NH-(Ce-Colany, (C1-Coalkyl-(Ce-

ene- )cycl oal kyl . A conpound

C1o)aqtorm51-g31tg)hebeeomm claims 1 to 19, wherein R7 is H
hal ogen, CN, (Cl-C4)al kyl, 0-(G -C4)al kyl,
(C1-A4) al kenyl , phenyl, cycl opr opyl or

15, 9?\(0%p03&h§8ﬁ5@3’ﬁ?§9 to. 0 9f RIS TR HarR g5 1o [y Melbgen.

(C1- GBIl Jo2 6 Riken (361 025% FGE T 2l e 1

to 22, wherein R7 is H 5 24. A conpound according to
one of clainms 1 to 23, wherein mis 2, 3, or 4. 25.
16.  AAccorppaunnd accadifigitp one ohelaihs di tei ts vihareircRs isvike haiagen,

mis 3.
methyl, ethyl, vinyl, phenyl, thienyl, or pyridyl.

17. A compound according to one of claims 1 to 16, wherein Rg is H, halogen,

methyl, or ethyl.

18. A compound according to one of claims 1 to 17, wherein Rg is H.

19. A compound according to one of claims 1 to 18, wherein R7 is H, halogen, CN,
(C1-Cg)alkyl, O-(C1-Cg)alkyl, (C2-Cg)alkenyl, R’ or
(C1-Cg)alkylene-(C3-Cg)cycloalkyl.

20. A compound according to one of claims 1 to 19, wherein R7 is H, halogen, CN,
(C1-Cq)alkyl, O-(C1-C4)alkyl, (C1-C4)alkenyl, phenyl, cyclopropyl or
(Cs-Cg)heteroaryl.

21. A compound according to one of claims 1 to 20, wherein R7 is H, fluoro, chloro,

bromo, methyl, ethyl, methoxy, phenyl, nitrile, cyclopropyl, thienyl or vinyl.
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30

10 26. A conmpound according to one of clains 1 to 25,
wherein R2 is H hal ogen or (Cl-C4)al kyl. 27.A

W@ opoursdl according to one of clainms 1 to 26, MMIPERI0A7/011164

22.

R2 is Hor (Cl-C2)al kyl 15 28. A conpound according to

one of clains 1 to 27, mherq;; R2 is H nethyl or

ethyl. 29. A conpound accordl g to one of clains 1 to

28, wherein nis 1, 2 or 3. 20 30. A conpound accordi ng

to one of clainms 1 to 29, whereinnis 1 or 2.

31\ cczmpowp@andoraimgatcuom@ of olagme 1db Z1, avharein Ry igél, fluoro, chloro,
reinnis 1. 32. A conpound according to one

brom@fm@ml@émeth@xm wherein 25 R6 and R6' are

23.

24.

25.

26.

i ndependently of each other H, (Cl-C6)alkyl, R,
(Cl-4) al kyl ene- (C3-C8) cycl oal kyl ,

3B ¢ampdyad agtending fcbokd 0f blaims dctp@2 lwherein R7 is H.
Cl- 4) al kyl ene- (C6-Clo)aryl, 98

(Cl C6) al kyl ene- 0- ( C1- C6) al kyl ,

cw}gyrp( lpgﬂérdgg)g %Q%o&%; hebetr Oﬁ?{%\l/ﬁ/elréin mis 2, 3, or4.

(Cl Co6) al kyl ene- C(0) NRC1- C6) al kvl 1 2,
5( Cl1- C6) al kyl ene- C(0) NH ( C1- C6) al kyl ) _
( Gicamppaung peserdi@diconeef cgjrs laytp 24cwheseinanisal kyl |
C(O)(Cl C6) al kyl, C(0)R 10C(0) NH (C1-C6)al kyl ,
C(0) NRC1- Co6) al kyl k, or C(0)(Cl -C6)al kyl ene-R
A compound according to one of claims 1 to 25, wherein R is H, halogen or

(C1-Cg)alkyl.

27.

28.

A compound according to one of claims 1 to 26, wherein R is H or (C1-Co)alkyl

A compound according to one of claims 1 to 27, wherein Rp is H, methyl or

ethyl.

29.

30.

31.

32.

A compound according to one of claims 1 to 28, wherein nis 1, 2 or 3.

A compound according to one of claims 1 to 29, wherein nis 1 or 2.

A compound according to one of claims 1 to 30, wherein nis 1.

A compound according to one of claims 1 to 31, wherein

Rg and Rg' are independently of each other

H,

(C1-Ce)alkyl,

R,

(C1-C4)alkylene-(C3-Cg)cycloalkyl,

(C1-C4)alkylene-(Cs-C1q)heterocyclyl,

C1-C4)alkylene-(Cg-C1g)aryl,
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or R6 and R6', together wwth the NNatomto which they
are attached, forma (C5-Clo)heterocyclyl group. 15 33.
woesopseand according to any of clainms 1 to 32PCTVER2067/611164
R6 and R6' are independently of each other H,
(Cl-Co6) al kyl, 20(C5-C10) hetexocycl yl,
(C3-C8) cycl oal kyl, (C6-Clo)a @
(Cl- 4) al kyl ene- (CS C8) cycl oal kyI ,
(Cl- 4) al kyl ene- (C5- C10) het er ocycl yl
(Cq Q@@MJ@%@FW lkgs- Clo) aryl, (Cl-C6)al kyl ene-0-(Ci
aIkI 1- C6) al kyl ene- C(O)NRCl C6) al kYl | 2,
(C1 QQ@ l‘a@rtﬂ ngﬁ@stﬁm Reteresyald) al kyl |

CrefoR el Kat1oRb) (1 Coyal kyl .
(C1-CoBRR PIOMUGT (Eatelal k1 ene. (3 0B) cycloal kyl
1 R B AT, 1™ " ' O e e

(Cq G@g Ry 1O%ml(£;)qh@$?gwpto V\,hl ch they are attached

erocyclyl group. 34.A conpound
C(O)oc@i-dighakylo any of claims 1 to 33, wherein

C(0)(C1-Cp)alkyl,

COR’

C(O)NH-(C1-Cg)alkyl,

C(O)N[(C1-Cg)alkyl]2, or

C(0)(C1-Cp)alkylene-R’,

or Rg and Rg’, together with the N-atom to which they are attached, form a
(Cs-C10)heterocyclyl group.

33. A compound according to any of claims 1 to 32, wherein Rg and Rg' are
independently of each other

H,

(C1-Cg)alkyl,

(C5-C10)heterocyclyl,
(C3-Cg)cycloalkyl,

(Ce-C10)anyl,
(C1-Cy)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(Cs-C1g)heterocyclyl,
(C1-Cy)alkylene-(Cg-C1p)aryl,
(C1-Cg)alkylene-O-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)O-(C1-Cg)alkyl,



R6 is H (Cl-C6)al kyl, (C3-C6)cycloal kyl or
(Cl1-A4) al kyl ene- (C3-C6) cycl oal kyl, and R6' is H,
wda 3{g077138) al kyl , (C3-C8) cycl oal kyl PCT/EP2007/011164
(C5-C10) heterocyclyl, (C5-C10)aryl,
(Cl-4) al kyl ene- (C3-C8) cycl oal kyl ,
20(Cl-A4) al kyl ene- (C5- C10) heter ocycl yl
(Cl- 4) al kyl ene- (C6- C10) aryl
C1- C6) al kyl ene-0- (Cl1- C6) al kyl
C(O)é)d.f.l@)aéalkyn ene- C( 0) NH- ( C1- CB) al kyl ,
Cl- C6) al kyl ene- C(0) NRC1- C6) al kYl | 2,
C(O)gB1-Ep)@Ylal kyl ene- C( 0) 0- ( C1- C6) al kyl ,

C(O)@gk%&i%q@l:rggi kﬁ( ?) (fcl)o_ 8?)0? ll\ltall(’cl- C6) al kyl
C(O)@E"gg‘%\l{c‘?%é‘%'@ EL/Ik)élnzez(CS C8) cycl oal kyl
CORGHEIE L 02 (& SO o
COSFRABASRTALROEIE 1 1 Ly 30 3t ochec
C(O) Q%i@(%%agﬁ/grlfe-gn -%pﬁegéf?yélyt,o 34, wherein 10R6 is H,
C(O) (Cq-Cg)alkylene-(Cg-C1g)aryl,

or Rg and Rg', together with the N-atom to which they are attached form a

(Cs5-C10)heterocyclyl group.

34. A compound according to any of claims 1 to 33, wherein
Re is H, (C1-Cg)alkyl, (C3-Cg)cycloalkyl or (C1-C4)alkylene-(C3-Cg)cycloalkyl, and
Rg‘is H,

(C1-Ceg)alkyl,

(C3-Cg)cycloalkyl,

(Cs5-C10)heterocyclyl,

(C5-C10)anyl,

(C1-Cy)alkylene-(C3-Cg)cycloalkyl,
(C1-C4)alkylene-(C5-C1g)heterocyclyl,
(C1-Cg)alkylene-(Cg-C1g)aryl,

(C1-Cg)alkylene-O-(C 1-Cg)alkyl,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
(C1-Cg)alkylene-C(O)N[(C1-Cg)alkyl]2,
(C1-Cg)alkylene-C(0)O-(C1-Cg)alkyl,

C(O)0O-(C1-Cg)alkyl,

C(O)(C1-Ceg)alkyl,

C(O)(C3-Cg)cycloalkyl,
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(Cl-Co6)al kyl, (C3-C8)cycloal kyl, (C6-C1 &aryl,
15(C5- C10) het erocycl yl
w@ absoA)pal kyl ene- (C3- C8) cycl oal kyl PCT/EP2007/011164
(Cl- 4) al kyl ene- (C5- C10) het erocycl yl
(C1- C6) al kyl ene-(C6-C  &aryl,, 0
(C1- C4) al kyl ene- 0- (CL- C4) al KA 20
(Cl-C4) al kyl ene- C(0) NRCi - C4) al kyl k,

Cl1- C6) al kyl ene- C(0) NH ( C1- C6) al kyl , 0) (C1-Co) al kyl ,
C(O)I(GJHGOQ 2 B)a%ﬂ) al k)gl( e)ne-(EZS- 0103 hetgr oc;cl:(cl _3/|( or ) yR6
and RG', together with the NNatomto which they are
C(O)%{[(pacq:lé)ﬂ'k)f'%ﬁm a 25(C5-Ci O)heterocyclyl group. 36. A

cORESIVERRE BhoR g 12 F T > M
0 20Q7 101 (C1-Co)al kyl ;
C(O)%%é%|g®gﬁ§%$1O?ég%k&gmyl ené-(CS- g) cy);cl oal kyl ;
-8- (Clx | kyl; 5C(0)(Cl-C4)al kyl ;
C(®)¥%§§j§'§%§§,’\|€§(%—@a éﬁﬁ?‘ﬁ*&) A kyl ]C.(z; 2 yalky
Re aﬁ@ﬁg?éb@ét‘l%‘r it theN-Glehhheteries Yty dxhgitedHed, form a

het cyclyl is unsubstituted or substituted one or

(Cs- YRetaro®gcifygroupr oup i ndepedently sel ected from
(C1-C4)al kyl, O(Cil-cC4)al kyl, hal ogen, or phenyl or is
substituted once by (C5-C6)heterocyclyl, 10 wherein

phenyl or (C5-C6)hejerocyelyl is u bstituted or
35, Shredmeguad agrared hraeof Fifis Byoa Mitmseepedent | y
Re is%'(@‘é&@%?émﬁrﬁﬁbﬁ' ogen, (Cl-C4)al kyl or 0(Cl-C4)al kyl;
(Ci-C4)al kyl ene-(C6-C &aryl wherein aryl is
Rg'i¢/Hsubstituted or substituted one or nore tines by a
group i ndependently sel ected from hal ogen,
(C1-Ge)akeh) al kyl, 0- (G -C4)al kyl, CN, S02- NH2,
S02- (Cl- C4) al kyl, S02- N=CH NRC1- C4) al kyl k,
(C3-Ggicpdoalkyl, C4) al kyl ,
(Ce-C1p)anyl,
(C5-C10)heterocyclyl,
(C1-C4)alkylene-(C3-Cg)cycloalkyl,
(C1-Cy)alkylene-(C5-C1g)heterocyclyl,
(C1-Cg)alkylene-(Cg-C1g)aryl,
(C1-Cy)alkylene-O-(C1-Cgyg)alkyl,
(C1-Cq)alkylene-C(O)N[(C1-C4)alkyl]o,
(C1-Cg)alkylene-C(O)NH-(C1-Cg)alkyl,
C(O)(C1-Cg)alkyl,
C(0O)(C1-Cg)alkylene-(C5-C1qg)heterocyclyl, or
Rg and Rg’, together with the N-atom to which they are attached, form a

(Cs5-C1g)heterocyclyl group.

36. A compound according to any of claims 1 to 35, wherein
Rg is H, (C1-Cg)alkyl and
Rg'is H;
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15CO-0-(Cl-C4)al kyl, or is substituted once by
unsubstituted phenyl, unsubstituted 0- phenyl or
WQ@rea13155t ut ed ( C5- C6) het erocycl y1; C(0) ( Cl- CopEl/ER2007/011164
C(0) (C1- C6) al kyl ene- (C5-C10) heterocycl yl; or R6 and
R6', together with the N-atglﬁto whi ch they are
attached, forma 20(C5-C6)h érocycl yl group, which is
unsubstituted or substituted one to three tines by
(Cl-C)al kyl or C(0)0(Cl-C4)al kyl; wherein a
(C1-Ge)alkgh) al kyl or (Cl-C4) al kyl residue is unsubstituted
or substituted one to three tinmes by hal ogen. 25 37. A
(C3-Cprpdoaltybiccording to any of clains 1 to 36, wherein

s H, al k and R6' is H, (Cl-C6)alkyl or
(C1‘((Rg§|'%r@y 339%%3(9'0%%3/% compound according to any of
l.a rein R6 is Hand R6' is H,
(C1'§@f|-%%ﬂ'{?y 8594}\%81/'(28) cycl oal kyl. WO

0 51PCT/ EP2007/ 011164 102 39. A conpound
C(O)?l:?ﬂgglzg to any of clainms 1 to 38, wherein R6 and R6'

(C1- @{)@Ik‘?lene %Qm(gégwgd according to one of clains

hd L is S5attached to the
(Cq (34)Bﬂ<§'lér1é3(05101t09hét@%(ﬂro§ﬂ$mér@ih [edtetdty cRANs@nsubstituted or

cl ohexane ring conmpound accordi ng to one of
substuuaadmnelot moté timdreb g argroup sSndepadentlyiseledtéd froed (€ 9-C4)alkyl,
the 4-position of the am no cycl ohexane ring. 10 42. A
O(C1e64)abkmmalogem d:brr@henyl onis sifbstitutiedwoncet by @5 C\@ibeeirmyglyl
0- met hyl ene, | ene or 0. 43.A conp

wher@zacmmyhgr (Qs&eéh@ﬂer@mlms yns@bﬂgutm@mtlwt@@ ope teghree
tlmesﬁgydg o ) | pgagﬂtygg%epe%@é) 599%%1 E4?3IE§| or O(C1 -Cq)alkyl;
(C1-Cy)alkylene-(Cg-C1q)aryl wherein aryl is unsubstituted or substituted one or more
times by a group independently selected from halogen, (C1-Cg4)alkyl, O-(C1-Cg4)alkyl,
CN, SO2-NH2 S02-(C4-Cg)alkyl, SO2-N=CH-N[(C1-Cg)alkyl]p, NH-CO-(C1-C4)alkyl,
CO-0-(C1-Cy)alkyl, or is substituted once by unsubstituted phenyl, unsubstituted O-
phenyl or unsubstituted (Cg-Cg)heterocyclyl;

C(O)(C1-Cep)alkyl;

C(0)(C1-Cg)alkylene-(C5-C1g)heterocyclyl;

or Rg and Rg', together with the N-atom to which they are attached, form a
(Cs-Cg)heterocyclyl group, which is unsubstituted or substituted one to three times by
(C1-C4)alkyl or C(O)O(C1-Cy)alkyl;

wherein a (C1-Cg)alkyl or (C1-C4) alkyl residue is unsubstituted or substituted one to

three times by halogen.

37. A compound according to any of claims 1 to 36, wherein Rg is H, (C4-Cg)alkyl
and Rg' is H, (C1-Cg)alkyl or (C3-Cg)cycloalkyl.

38. A compound according to any of claims 1 to 37, wherein Rg is H and Rg' is H,

(C1-Cg)alkyl or (C3-Cg)cycloalkyl.
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R3 is H halogen, (Cl-C4)al kylene-R, 0-R' or NHR'; 20
R4 is H halogen or (Cl-C6)alkyl; R5 is H,
W@ aws@BKal kyl , hal ogen, CN, (C2-C6)al kenyl, (OBCTZEP2007/011164
&aryl, NH (C6-Cl (Cl-Co)al kyl ene-(C6-C10) aryl,
(C5- C10) het erocycl yl or
25(C1- C6) al kyl ene- (C5- C10) hétogrocycl yl; R6 and R6' are
i ndependently of each other HH R, (G -C8)alkyl,
(C1- C6) al kyl ene-R , (Cl-Co6)al kyl ene-0-(Gi -C6) al kyl
(C1- C6) al kyl ene-0-R (Cl Co) al kyI ene-CH R] 2, (C1-

39. %al 5 lgﬁﬂ f’gﬁ r)d&q) o,\é PGI%aI k g;ﬁ,%@r’éﬁﬁs 'and Rg' are H.

( Cl- C8) al kyl ene- C(0) N[ K] 2, C(O)O (Cl- C8) al kyl ,
C(0) (C1- C8) al kyl , C(0) (C3-C8)cycl oal kyl |
40, C@Oddrﬁﬁe@i@)abemung:w:bryé of ElidH-t6CG0, @Herkiyin,is 3 and L is
RCl- WD 2008/ 077551PCT/ Epé{)w 011164 103

attacr@g; ﬁg tha &-position(arto e 4r e sYsPhgHane ring.
C(0) (C1- C6) al kyl ene- (C5- ClO) het er ocycl yl ,
C(0) (C1-C6) al kyl ene-(C6-Cl10)aryl, or R6 and R6' ,

41. t égmmpoumi abcmmlmg\kno:umof olaiwhs dhtot4{k whereinamtiaGhant L is

( het 5 R7 is H, hal ogen,
aﬁacf&?\ﬁ’ pg(%f %’PQ? f% @é'i é&%ﬁ%?‘an?éﬂgm) al kenyl or
7 RBis H, halogen or (CG-C6)alkyl; 10 ms 2, 3 or4
n is 1, 2 or 3 and L is O, O-nEtherne or O-ethyl ene.
42. 1% a@npogndrpoceiding toenk afjclaims [1aor . wheteinel is Eemeethylene, O-
thviShe ér' -C4)al kyl; R3 is H, halogen or NHR', wherein R
ethylele 46+ ned as” above;

43. A compound according to one of claims 1 to 42, wherein L is O.
44. A compound according to claim 1, wherein

R2 is hydrogen, halogen, or (C1-Cg)alkyl,

R3 is H, halogen, (C1-C4)alkylene-R’, O-R" or NHR";

R4 is H, halogen or (C1-Cg)alkyl;

Rsg is H, (C1-Cg)alkyl, halogen, CN, (C2-Cg)alkenyl, (Cg-C1g)aryl, NH-(Cg-C1p)aryl,
(C1-Cg)alkylene-(Cg-C1q)aryl, (C5-C1g)heterocyclyl or
(C1-Cpg)alkylene-(Cs-C1qg)heterocyclyl;

Re and Rg’ are independently of each other H, R’, (C1-Cg)alkyl, (C1-Cg)alkylene-R’,
(C1-Cg)alkylene-O-(C1-Cg)alkyl, (C1-Cg)alkylene-O-R’, (C1-Cg)alkylene-CH[R’]2, (C1-
Cg)alkylene-C(O)NH3, (C1-Cg)alkylene-C(O)NH-R’, (C1-Cg)alkylene-C(O)N[(C1-
Cg)alkyl]2, (C1-Cg)alkylene-C(O)N[R’]2, C(O)O-(C1-Cg)alkyl, C(O)(C1-Cg)alkyl,
C(0)(C3-Cg)cycloalkyl, C(O)(Cs-C1g)heterocyclyl, C(O)NH-(C 1-Cg)alkyl, C(O)N[(C1-
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R4 is H halogen or (G -C4)alkyl; RS is H,
(C1-C6) al kyl, hal ogen, (C2-C4)al kenyl, (C6-Cl &aryl,
W@ @osOBKal kyl ene- (C6- Cl0)aryl or (C5-C 0) het ePCLERI00H11164
R6 and R6' are independently of each other H,
(C3-C8) cycl oal kyl, (C1-C8)alkyl, (C1-
Co6) al kyl ene-0- (G - Co6) al kyl 1%1- C3) al kyl ene-R
C(0)(C1-0CB)al kyl, C(0)(C3- C8)cycl oal kyl,
C(0) (C5- OB)heteroc clyl
Cs)alﬁﬂh (@10)06) 636)9!"@!@6( C@-QS)QY?klaﬂwll kyl
Co6) al kyl ene- ( ) het er occ\l/v@y
C(O)@ﬁﬁ(eaﬁlkﬂspaf(%va Gne)f(engm@ye%rqp)( 6)alkylene (Ce- C1o)aryl
200 /077551PCT/ EPZ 07/011164 Q4 R? is H, | o CN,
or Rﬁ(iﬁ Bﬁ)éPﬂ?‘l er yitathedy-atqm to whish &py.anesaia ?I?Fg rm gg
en or (C1-C6) al kyl ; 5 ms 2, 3 or 4 n |s
(Cs- dlg)getﬁro%ycqg Pis 0 10 46.A conmpound according to
claim1, vvherelnRzis H, (Cl-C4)al kyl; R3 is H,
NH- ( C5- C6) het eroaryl or NH phenyl; 15R4 is H, hal ogen
R7 istH, Hdldgér)GNK{C 1-Ogjalkgl, HO-(OGLE IWII()(CF o? adigenyl or R’;
(Cl C4) al kenyl, (C6-Cl &aryl, (Cl-C2)alkyl(C6-Clo) aryI
or (C5-Co6) heteroaryl 20R6 is H, (C3-C6)cycloal kyl or

al k sH C3- C8) cycl oal kyl ,
Rg 'S("glh%§ C1 (%%B h% bal k§/| ene- )Rﬂy c(0) o}/(c:1- o) al kyl ,

C(0)(C1- 06) al kyl, C(0)(C3-C6)cycl oal kyl,
C(0) (Co-CB) het er ocycl yl,
m is Z(®pf £1- C3) al kyl ene- (C3- C6) cycl oal kyl ,
C(0) (C1-C3) al kyl ene- (C5-C6) heterocyclyl, or
25C(0) (C1- C3) al kyl ene-phenyl; R7 is H, hal ogen, CN,

nis 1( §]?r%4) Agkyl, O(Cl-C4)al kyl, (Cl-CA4)al kenyl, phenyl,
opropyl, (C5-C6)heteroaryl; WO
Lis QMQHV%EF&B’I@M@W.‘011164 105

45. A compound according to claim 1, wherein

Ro is H or (C1-Cg)alkyl;

R3 is H, halogen or NHR”, wherein R" is defined as above;
R4 is H, halogen or (C1-Cg)alkyl;

Rs is H, (C1-Cg)alkyl, halogen, (C2-C4)alkenyl, (Cg-Cqg)aryl, (C1-Cg)alkylene-(Cg-
C1g)aryl or (C5-C1p)heterocyclyi;

Re and Rg’ are independently of each other H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-
Cg)alkylene-O-(C1-Cg)alkyl, (C1-C3)alkylene-R’, C(O)(C1-Cg)alkyl, C(O)(C3-
Cg)cycloalkyl, C(O)(Cs-Cg)heterocyclyl, C(O)(C1-Cg)alkylene-(C3-Cg)cycloalkyl,
C(0O)(C1-Cg)alkylene-(C5-Cg)heterocyclyl or C(O)(C1-Cg)alkylene-(Cg-C1p)aryl;
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R8 is H halogen or (G -C4)alkyl; mis 3 5nis 1; and
Lis O 47.A conpound according to claiml
w0 pasfoersdent | y sel ected fromthe group of PCT/EP2007/011164

10144-(7- Chl or o- 1- oxo- 1, 2- di hydr o-i soqui nol i n- 6-yl oxy)

- cycl ohexyl Fpi peri di ne- 4- qbgoxylic aci d am de,

7- Chl or 0- 6- (4- pi peridi n-1-yl'=Cycl ohexyl oxy) - 2H i soqui n

ol i n-1- one,

7- Chl or o- 6- (4- nor phol i n-4 cIohexonxy& ZFLsqu|no
Ry is|H,rhalegeme,CN, (C1-Cg)alkyl, O(C1 Csyalkyl (C2-Cg)alkenyl or R’;

7-Chl oro-6-(4-pyrrolidin-1-yl-cycl ohexyl oxy)-2H i soqui

nol i n-1- one,

o BB gy 1 pr i o) -y one o

[4-(7-Chl oro-1-o0xo0-1, 2-di hydro-i soqui nol i n-6-yl oxy) - ci
s-cycl ohexyl am no] -acetic acid ethyl ester,
mis 2,8 074 Chl or o- 1- oxo- 1, 2- di hydr o-i soqui nol i n- 6-yl oxy) - Ci
s-cycl ohexyl am no] - aceti c acid,
7- Met hyl - 6- (4-pyrrolidin-1-yl-cycl ohexyl oxy)-2H i soqui
nis 1n2|dr'3' tmane, _ _ S
20N44- (7- Met hyl - 1- oxo0- 1, 2- di hydr o-i soqui nol i n- 6-yl oxy)
-trans-cycl ohexyl ] - 3-pi peridin-4- yl-propi onam de,
LISd\l14 (7-Met hyl - 1- oxo- 1, 2- di hydro-i soqui nol i n-6-yl oxy) -t
rrans- cycl ohexyl ] - 2- pi peri di n-4- yl -acetam de,
N44- (7-Chl oro- 1- oxo 1, 2- di hydr o-i soqui nol i n-6-yl oxy) - ¢
I s-cycl ohexyl ] Perl di n-4-yl - 25 propi onam de,
46. NMCQWPQII"FPQJ?GCQW&QJ OlC'Ql”Giﬂhy’@leée'Psoqw nol i n-6-yl oxy)-c
i s-cycl ohexyl]-2-pi peridin-4-yl acetam de,
6- ((1S, 3S) - 3- Ami no-cycl opent yl oxy) - 2Hi soqui nol i n-1-on
Ro isdd, (C1-Cg4)alkyl;
6-( (1S, 3S)-3- Am no-cycl opentyl oxy) - 7-chl oro- 2Hi soqui n
R3 isdil,i MHACgrleg)heteroaryl or NH-phenyl,
306- (I(ls BRZ 3- Anmi no- cycl opent yl oxy) - 2H i soqui nol i n- 1-
R4 isdhehalogen or (C1-Cg)alkyl;
6- ((1S, 3R) - 3- Am no- cycl opentyl oxy) - 7- chl oro- 2Hi soqui n
ol i n-1- one,

| ool |
v s 5 ! B OSTINBEN CE  peen
(Ce- de;hmbﬁ(©5(¢6)hefér6§mo cycl ohept yl oxy) - 2H i soqui nol i n

-1-one, or their stereoisoneric forns and/or their
pharmaceutically acceptable salts.

Rg is H, (C3-Cg)cycloalkyi or (C1-Cg)alkyl;

Rg' is H, (C3-Cg)cycloalkyl, (C1-Cg)alkyl, (C1-C3)alkylene-R’; C(O)O-(C1-Cg)alkyl,
C(O)(C1-Cp)alkyl, C(O)(C3-Cg)cycloalkyl, C(O)(Cs-Cg)heterocyclyl,

C(0)(C1-C3)alkylene-(C3-Cg)cycloalkyl, C(O)(C1-C3z)alkylene-(Cs-Cg)heterocyclyl, or

C(0O)(C1-C3z)alkylene-phenyl;

Rz is H, halogen, CN, (C1-C4)alkyl, O(C1-Cg)alkyl, (C1-C4)alkenyl, phenyl,
cyclopropyl, (Cs-Cg)heteroaryl;
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48. A conpound according to claim1 independently
sel ected fromthe group of
WG 080751U- Ami no- cycl ohept yl oxy) - 2H i soqui nol | PEWER2987/011164

6- ( 3- Ami no- cycl obut oxy) - 7- chl or o- 2H i soqui nol i n- 1- one,
ci s-6-(3- Am no-cycl obut yl net hoxy) 7-chl oro- 2H i soqui no
lin-1-one, 105
t rans- 6- ( 3- Am no- cycl obut yl met hoxy) - 7- chl or o- 2H i soqui
nol i n-1- one,

Rs |sG=|,(I5aIAgennm¢Q¢4CQ4;)aﬂgyl oxy) - 7-chl or o- 2Hi soqui nol i n- 1- on

105 (1- Benzyl oxy- 7- chl or o-i soqui nol i n- 6-yl oxy) - 1- pr opy
-cycl ooctyl am ne,
- (5- Am no- 5- propyl - cycl ooct yl oxy) - 7- chl or o- 2H-i soqui n
ol i n- 1- one,
6- (5- Benzyl - am no- 5- propyl - cycl o- octyl oxy) - 7- chl or o- 2H
nis 1;@8dqui nol i n- 1- one,
7- Chl or o- 6- (5- et hyl am no- 5- propyl - cycl ooctyl oxy)-2H1is
oqui nol i n- 1- one,
Lis O- Chl oro-6-(ci s-3-i sopropyl am no-cycl obut oxy) - 2Hi soqu
i nolin-1-one,
156 (3-ci s-Benzyl am no- cycl obut oxy) - 7- chl or o- 2Hi soqu
47. %&n?gﬁ@&ggcor in on%Iagr)} C1I lgge?end?nﬂy ceh?%treg frq_|n_1 the roup of
1-[4- (ﬂeChh)ra—1eom 1,2- dlhydro isoquinolin-6-yloxy)-cyclohexyl}- plperldlne-4-

carbcﬁ{yﬁjﬂl or@o- 6@%3 ci s-di benzyl am no- cycl obut oxy) - 2H i soqui
7- Ch%TSJEL@F ﬁfégﬁié:wﬂewgh&@wémﬁmﬁgbﬂmp,bwdwéy) -2Hisoq

uinolin

7- ChInr@@r@rmommdinwﬂhsy@lbbemowﬂdrsoﬂuirwﬂintbnw 2H i soqu

7-Chicp@ier i urlin g ey Rfieky BT 2B 388Tnpin 12488, he of
7- ChI@TroJ6e[aS(f4 iPeehyE-PIfE R - Py ) tdyeldHexdxg] - QH)|s@ giheliniihene,

rmaceutically acceptable salt as clainmed in one of’
[4- (71%9@51%901 4glihysropseruinelin by epaideasreioheryaninaelsacetic acid
eﬂml%%uﬂt | east one conpound of the formula (1) and/or
y

elt pharmaceutically acceptable salt as clainmed in

[4- (7@11$omf-14ob<a+h2 dlhydro480cimnolm-Gdjmxy)m@ccyeldhemylanﬂncﬁ]eacetic acid,
atnent nd/ or prevent| hypert ensi on,

7- MeHD/I' ol X Tl it t T eXbS'é’RfVla%H?%\‘%@h@ Topne,

N-[4-{72EMetRR-8X0-12-8 B iR ; n
O S R AR S B T Rloheyi3-piperiin4
yl- Pfc(ﬂidxmmdecor onary heart di sease, ang| na pectoris, heart

N LR P B P ey o gy R -pipericin-4-

yl-acétaffidef i broid liver, liver failure, nephropathy, renal
failure, fibroid k|dney renal gl omerul oscl erosis,

N-[4-G-ghtorayiexe-lcprihydasisaminalin Giyiaxydisis-eyalohexyl]-3-piperidin-4-yl-

r°'§ﬁé¥$ ary disease 107 (COPD), adult respiratory

prop Ss syndrone, thronbotic disorders, stroke,

N-[4-CeCalural1-Bre-dsPafHyd ré-RIcuimdlin-65/ @/S-@ﬁﬂl@he)(ygluz-@fﬁdndlnA yl-
degeneration, spinal cord injury, zhei mer i sease

acetamideat ur e blrth erectile dysfunction, endocrine

) un I i ¢ hypertrophy,
o1 PSSy BRI GRS LR R SPLRL ¢ Tvpertr e
6- ((1S)B]rtslj!fammmblcvoltbpeatsﬁ@&y)ﬁeshlermgHSlsoqtlhem&Gbm OSi ts1

n mat.i on, aut oi |seases Al DS, ost eopat hy,
6- ((1$ g? ABH”BTCVB‘%’@EWW isequiRqlin-90€er i a, sepsis or

I cament
S-(1G3RIR-AITHG RERPRLUIOL . QbR 2k PRondlolf, FBRE
6- ((c:sdnﬁnum#caslomeptymxy&sd methyin? Heisoguiialim-ttonhe, di8 and/ or
a pharmacol ogi cal ly acceptable salt thereof,
phar maceutically tol erated excipients and carriers
and, where appropriate, further additives and/or other
active ingredients.

m is



10

15

20

25

30

WO 2008/077551 PCT/EP2007/011164

106

7-Chloro-6-(cis-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one,

or their stereoisomeric forms and/or their pharmaceutically acceptable salts.

48. A compound according to claim 1 independently selected from the group of
6-(cis-4-Amino-cycloheptyloxy)-2H-isoquinolin-1-one,
6-(3-Amino-cyclobutoxy)-7-chloro-2H-isoquinolin-1-one,
cis-6-(3-Amino-cyclobutylmethoxy)-7-chloro-2H-isoquinolin-1-one,
trans-6-(3-Amino-cyclobutylmethoxy)-7-chloro-2H-isoquinolin-1-one,
6-(5-Amino-cyclooctyloxy)-7-chloro-2H-isoquinolin-1-one,
5-(1-Benzyloxy-7-chloro-isoquinolin-6-yloxy)-1-propyl-cyclooctylamine,
6-(5-Amino-5-propyl-cyclooctyloxy)-7-chloro-2H-isoquinolin-1-one,
6-(5-Benzyl-amino-5-propyl-cyclo-octyloxy)-7-chloro-2H-isoquinolin-1-one,
7-Chloro-6-(5-ethylamino-5-propyl-cyclooctyloxy)-2H-isoquinolin-1-one,
7-Chloro-6-(cis-3-isopropylamino-cyclobutoxy)-2H-isoquinolin-1-one,
6-(3-cis-Benzylamino-cyclobutoxy)-7-chloro-2H-isoquinolin-1-one,
6-(3-trans-Benzylamino-cyclobutoxy)-7-chloro-2H-isoquinolin-1-one,
7-Chloro-6-(3-cis-dibenzylamino-cyclobutoxy)-2H-isoquinolin-1-one,
7-Chloro-6-(3-trans-dibenzylamino-cyclobutoxy)-2H-isoquinolin-1-one or
7-Chloro-6-(3-trans-diethylamino-cyclobutoxy)-2H-isoquinolin-1-one,

or their stereoisomeric forms and/or their pharmaceutically acceptable salts.

49.  Use of at least one compound of the formula () and/or their pharmaceutically

acceptable salt as claimed in one of claims 1 to 48 for producing a medicament.

50. Use of at least one compound of the formula (l) and/or their pharmaceutically
acceptable salt as claimed in one of claims 1 to 48 for producing a medicament for the
treatment and/or prevention of hypertension, pulmonary hypertension, ocular
hypertension, retinopathy, glaucoma, peripheral circulatory disorder, peripheral arterial
occlusive disease (PAOD), coronary heart disease, angina pectoris, heart hypertrophy,
heart failure, ischemic diseases, ischemic organ failure (end organ damage), fibroid
lung, fibroid liver, liver failure, nephropathy, renal failure, fibroid kidney, renal

glomerulosclerosis, organ hypertrophy, asthma, chronic obstructive pulmonary disease
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(COPD), adult respiratory distress syndrome, thrombotic disorders, stroke, cerebral
vasospasm, cerebral ischemia, pain, neuronal degeneration, spinal cord injury,
Alzheimer’s disease, premature birth, erectile dysfunction, endocrine dysfunctions,
arteriosclerosis, prostatic hypertrophy, diabetes and complications of diabetes,
metabolic syndrome, blood vessel restenosis, atherosclerosis, inflammation,
autoimmune diseases, AIDS, osteopathy, infection of digestive tracts with bacteria,

sepsis or cancer development and progression.

51. A medicament comprising an effective amount of at least one compound as
claimed in any of claims 1 to 48 and/or a pharmacologically acceptable salt thereof,
pharmaceutically tolerated excipients and carriers and, where appropriate, further

additives and/or other active ingredients.



